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C54) 

(57) mm] 

K^*C#^$nfcSB 1 75Mm 6 3 1 ~ 3 6 

-eUT, ^1. m3*3<fct'<|g5#^3 1, 3 
3.35 S:S5iHC8l8iLXm 1 iS?'JS5iK#iS 1- 6 2 a 

^2, «4i3J:r;m6#«3 2. 3 4. 3 6^ 
iE?l(Cg!^L-Tm2iE?iJ^S^#^l 6 2 b^tSfi^b. ^ 
1 * 2 it?iJg5iia#iS 162a. 162b ^^m^ 
LT&«®HS^i^ 16 1 



1 1 IIIM 



13 



(71)tBKA 



3lOSaS=FftBBK3tLOrt=Ta 2»3^ 
3tOJi35=^f^BaK*.®rt— TB 2*3-^ 



*SClP=pf^BHEC*.©rt=:Te2#3^ H 



(7^f%9A 100067874 




3 1:9! is&m. 
3 2 :IB2«ia 
33 :J83«tt 
3 4 : jB4«}a 



3 o 1 58 S 4lMift 

36 :JS6^ 
16 2a :jlllfii^«S&#4i 
16 2b :^2t^J^lg&^ 



izT^mzm^LxmBU^ tifz i ^^-xn^immiix 
u-y hfcfyf^TJiiasfsxDy hSutmc^A^m^ 

\znLX^%n-Cl 8 0S-r6.bTSS-r-l)J:^(C#^ 

UTSij^s nfc 1 tJ'- ><7D^ 2 #js*n D y Mf ^ 

'ttx^n<D±SEX a y hF^fr;:^ D -y 

hS?$:5|6]tC±feil 1 #^0D7.D -y hiKlfiS^iilE^ 
5^ hT«jKSn-5l^— ;^o-y h»C#SSnT^i-5 2 n 

2i=©±Em 1 *5 2 n :^-:s-Dm.mzmm 

Dy hmizmm^tixt'^^n:^<o±mf^i^m.^mmz 
m^uxmm^ntin^->a>f&im.mmm.mmi:. ± 

[IS*:S3] ±fSn*S2m+l (m : g^HS) 

^mt^mzm^tnx^^^ c: ii^i^stchT-sit*^ i 

6 ] ±tzm 1 43=!;DC^ 2 iS###^i$CDS-^ 
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o (0 mM&w.mm^'^m.m.^ —s.-i-)v^^\^xf^^ri 

cEia$ tijt iHifE^ :^r6] tc» ^ T N s m^mgcr -s mis 
f 1 7iMi9:R^ 8 (D{s!nt>^izf^(Dm^mm. 

mil^m 1 0 j ±gifS 1 i£#$#|gp <h±SE^ 2 i£# 

)i5 S *tg:*rRl^^^«Cl6]*^ o T iir^^g; < 7i o T 0 » 5 C i: S 

1 1 ] WyJ^iZmZ/'^X □ -y hAJ^S^rjejC^ 
ScStt 6 tifcm^^«t.6 <i: C o^SHHSti-o ±.$ix a y 

±f5ti«s'}^#i^». ^^(Dmm^&mf^i^Lxfs.i>2f& 

n'yhSI$^r|6]C2n* (n : S*S»0 SM^tl, 

t?, X □ -y f-^-e^^;?, D y h&Mixrt&X a y hM(D 

^txxm^^titi 2 a© ni'->^sae5sjcsiiguT 
s 6 jc. ±E 2 aoD52DS#iSio32osaiA;d*-?-n-enm i 

*J;DC^2<oSoSSifcJ:0&S:L.TSK$nfcS. 

43tiT. Sr^XP-y hSSSnfc#Xn-y h5ct(7>XD-y h 

A'^'Dxm-^&Kii-DX^^^ct^^m.t.-riimtimL i 

E«(DlsIIES«S. 

Clll*35 1 3 ] ±IS.mm^'L-^(D^f3: < <i: fc— «®J»C 
^<'>T. Rif:£xay hScainfcS-xny h**©xny h 
gg$:errS]eoS:5:-5JB|S!±S:aiS-r-5±E*Sjiron-f;i'X 

?ij<o±.E3-f ;ux > KS5*«^:^i6i{cKi^— nx 

iit/iT. rnsxa-y ha^nitS-xa-y h^ctroxny h 
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c»:^3i 1 6 ] ±.%iMmmwi^w^ifk^ s nx t » 

Clf ^« 1 7 ] ±wm^9i.>L^<r)'>ls. < t t>-«fillC 

CO 0 0 1] - 
CO 0 0 2] 

^t^nt^^nx^^^. 

"COO 0 3] 32c^t^1IS<7)/jNliiStti:^{c::>i<^T 
;i^x>Hc7)§^Hk:^«i:?:^SSgSft:€:0^«iS7&^ wo 9 

2/0 6 5 2 7^ft:<i:tcm^$nxi/^-S, 
CO 0 0 41 c:oac7)52gi^'S«tCi5^^Ttt. iS 

S[HlK^ {fi^J;l^S2 000 — 5000 r pm) T'COffi:^ 



i^mzit. xay hi^izmi^n^m^m^^^m'^'r 

nm,mmzmm^ti^m.R(Dm^'t,cf;^>Ht. 
M»m&mr^m»^Ku^mzmeb0i»^nx^^^<D 

XL^oZtiZ^^. -eCT, T^UyhP^iZiRm^tl^ 

i^xm^-^ntcm^^m^nmui^x. m^^%^<D^n 

CO 0 0 5] MRCOig<*:ir^;<>h^^lV S^3l#^ 

2000-92766 ^l>a{Cf2«$nT(.^^o 

.11, 3 12, 3 1 Z^m^^X^^^. "tl^X. mi^i::^ 
>>h311. 312, 31375t3Xa'yh (l^Stf 

hWtCH, S{*-fey^>h3 1 1, 3 12, 3 13<D^ 
XD^y hiR^SSa 1 1 a, 3 12a, 3 1 3 a ^WlKT 

2a)^->a53 1 2 b35^«#-fey>C>h3 1 3CD5^-> 
§53 1 3 b^m^> ^^'ir^;*>h3 1 KD^?' — >ffi3 
1 1 b7^>'^^*:iryp^> h 3 1 2(D^—>&3 1 2 b 

T, lOCDXD^y hcD3#%75^e)Sttir^^*iry;^> 
h 3 1 3C0«g53 1 3 C3i>^'. 3XQ-/ hasn/::fi!lc;)Xn 
hC04#Jfi;&^e.Sair'5>S#:-ty;?t>h 3 1 3c7)«88 
3 13ct^^$nT, >^n.y h^fcO 1 ^5^— 

CD#^3 0 1, 3 0 S^Z-DB^LX^^^. ^fz. 

<Dxay b<r)imm^^mtii'r^m»±^j<>h3 1 1 . 

(0^U3 1 1 cti<3 7.Uyhektilk.f&(D7.ny h(?)2# 
*;5^e5i{ii-r^«{*:-tr^y;<>h3 1 2(D^§^3 1 2 c tC 

Si-S-sn, $6tcio<;):;^Qy h<3^5#%7!?^esilit"'5 

«fti:i^/>h3 1 20fflSB3 1 2 c*^3Xny \>mn 
rzi&<D 7. n ^y h o 6 b 52 tHT ^ ^ / > S 3 

1 1(^)^853 1 1 ctcs^^ nr. ;^D«y h^jto 2 5^ 

— >CDS^a#0#«3 0 2, 3 0 4i2^m^LX\^^ 
CO 0 0 6] -eL/T, S2 0(C^$nScJ:-5(C, 20<7) 



301. 303t2 0<^Sfe#©#iS 3 0 

2. 3 0 4<i:*:iS^J(C^^r5:i<i:-C, ^mSf'-XD 

(C, iK##<0#^ 3 0 1 tS*a#<7)#^ 3 0 2 t.im.^\ 

(cft^L. m.m(Dmms o 3 i:a^a#o#^3 0 4 <i:^ 

nSi^^S nx 1 MOO 3 iffl32D£#^*^ 6 -5 

CO 0 0 7] 

(Dmi^^y/- >h311. 312. 313 

(7)— iSffl!l75^ t> l^Se-y^KnfcS-aoXny hC^'— 

>g53 1 1 a, 3 12a. 3 1 3 a ^r^^^^Sfe^cfcpC 

g|^n;it'ii:t'i-5SMA^*-p;t. ^7t. ^— >SB3 1 3 
adi^'— >S53 1 2 aicat)n. 5^— >853 1 2 a*«^ 
— >a53 1 1 a{C«t)tlTV»-5©T. HS^-C'l 

D l:3<OXO:y hftS:^rr-5H^^«'6{Cia©3ffl3S 
snTt/^^cotf. n'i';ux> KtC-feV^T. &Xn>yhA^. 

BStSfe 1 SaU*^«AT0»;S:t»<O-C. Siig^^'f H i 

CO 0 0 8] ±J&<DJ^otimik<DmR<OWk 
m\z^^, ;^n-y h®7tD l:5'-><©iS##romi#^ 
Tm^n;t^lifi£#^#Sffi:. Cfl3^1#^{C>t^ 
T«a#^-C 1 8 OSTeUTSC#S$n&xny 

;t D 1 :^-><7?ffi^#^<^^ 2 #^T-«b5:S nfem 2 iK# 

2#iS7b^?);a:S 2 n*«)#«*n*-:?-PiS?ilCiSi»L,T 
tggg^nfc 2 0<;3 n ^-X^E^iJSM^ia^M^iJtC^^ 

^m^^?&-5C:<S:SSfl«I<i:T'5. SSSffl^fcO 
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Sm%32!SSi@SIUT2&<D52!SS#^-C«ll£L. ^<nSS. 

r-s. 

CO 0 0 9] 

J;^ fcS£tttc#g UT^fig^nTt 1 5'-><;)m 1 
^l$nT;%^|glS^#$#i^<>:. ±fBllli»$±IEfr£ 
)B<!i^JB<i:S3£S:(C<t:-5J:5C»*^{C. ±fBSIl 

#^{c»LTms:^iTi 8 og-re.UTKe-r«J:5{r 
•y5=^-c±ffim:£;^ny h»ci:rai;2iE»i^ie?'j$nT;5:-5 

hgii$:;^fplCJiffimi#iac0XDy hiR^85«t<i:-h 
ES2#i»©xay MKIftSS^tSSSi::. *o. IJIJ 
«ca£.5^J:5fwn?t (n : S^l^ E^StlT^EeStl. 

y h-C?«J5ESnS|BI— XO-y h»C#^$nTV»« 2 n 

*«3D±f2m 1 *3 2 n *o'Oii[?iJ{CiSlfeL.T 

CO 0 1 0] sfc. ±tH 2 o<^iiL^jaM#i»«. ±fsi^ 

CO 0 1 1 ] sXi. iil£nJit2m+ 1 (m : T 

CO 0 121 Sfc. .±IEIR««. IBSU^«©»«:-fei^;* 

>hT^O. J::iB^l*3J;C^m2#^ti. -en-€^n. m 

coo 1 3] g/i, ±i5^^«. agg^^^i^Tfe 0 . -h 

ia^i^j:acm2#i»tt. -e-n-en. i*ro±iaais« 

■5. 

CO 0 1 4] Sfc. ±fB« 1 * .fcCJCS 2 K«##i^<75 

7 <y -k > y J Tfii^ ^ nx ^ S feC) t? * -5 . 
CO 0 1 51 ±E3il»«IBSnj^»fffiS:^T«.««: 
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CO 0 1 6] ^fz. ±!2m^-?^IS<DSffl^«fi£T$± 

[00 18] ^fc, ±IBmi«###^S<tJilSm2iK 
CO 0 1 91 Sfc. tt:&[pl(C5gt/S7^n*y h7&^^^rrS]«C 

}sii&mmz^^^T. ±j^7.ayHt±mnm=H^»L-^zm 

±E&*§o#«fi. I!li»;0«±i2;^ay hcD-^-n^nfci; 

U'yhm^:^l^iZ2 n:$: (n : §,^18:) laj^l^tl, 
«a$n. $btc. Jilfi2Mc^5£oS#^032ca£tJ;f3;&^-e 

Tzm. -^^^nxa^ti^^ti^^oizm^^nx^^^hio 
x&^. 

(0 0 2 0] ^fz. ±tinm^st^-<Dcs?^i^< ii%-^im 

j::>i^s^tjm:^(^^zn^iizm^^o{zm^^ti. ^^-d. 

CO 0 2 1 ] sfc, ±timm^ik*L>(D:p^u< ^^-mm 

x> \^&t)<^ij^\znmz^z<^o\zm^^n. fi^^. 
nn(D±tEzi^j\^jL> \^s^y)myJ^^iz^a^i^—lzsm^tl 

CO 0 2 2 ] ^fz. ±imm=f'Si*L><o^j^/si<i:h-rmm 
x> \^^ifymy3\^^zmmznmi,zmz<^z>^zm0t^ti. 

CO 0 2 31 ^^c, ±IE^iS;5^'iBSU^*^(7)«^-t5^^> 

[0 0 2 4] ^rz. ±mmm:f}m^m{^mxm^^tix 



^^^^o:>xs>^. 

[0 0 2 5] Sfc. ±IRnM¥9^*L^<Dc>^< i:^— SffiS 
iC^t^^T. ±SS-4§<^#^^«£rr'5 2M(D_hiEni$'- 

>mmmizi&^iim^i:ift&^itx^^^hcoxsr>^. 

CO 0 2 6] 

^z-o^^XSi^M-r^o 

nmomt&i. mi\tz.(D^m(Dm&(Dmmi'^z^^^:m 
mm^m?^mm<Dm^^^^^mm^ S2i3j:z^0 3ti 
-^ti^tico^^o^^mo^j^Bi ^z^^^mmm^m^m 

<Dmm<^mm i \zm^mmm^m^mmiz^('i'^m^^ 

^m. ms\tzo:>^BM(D^mcommi^z^^^mmm^m 
^nmzi^t.j^m&'i'co^mn^-^^jm&^m^^ 
-tj^e. m7\i±z,(D^m<Dmm(Dmmi^z^^mmm 

m<oRmmmT^m. m 9 ^tz<D^m<Dmm<Dmm 1 

TS#«7!yil>:^US:^-raT&D, H9<D (a) tt 

-^<^38M0, 09 o (b) \t^<DW^mmx^^. y3i^. 
m2^^zj^m3x^taa!iLf^m^^'^^^tixi^^^o ^ 

CO 0 2 71 si{c:fe(/^T. w^mmstSri^mm'i^. ^> 
. xm< m&'f 8 t^mm^ UTi»< ihi&? 7 <?5^m'i^« 

■5 ct ^ {C^r-;;^ 3 <^f^SE{CSI«$nT«filc$nTlr^ 
^^•y h2{ClEl$EBlfig{c1£^$nxVi-2). C<0vr7h 

cfc^lC/i-^T^^i-S, lHll£^7«cmDg*:*l&-r-57.'J^;;:7' 

U >i?'9;&«>/r:7 h6<;3fB«ggtz@3&$n, -*t<Dy^ 

1 0 <^)X U 9 Jg^T ^ cJ: ^ (C ^-X 

3rt(CgH^$n7^y^>'3^;U:/l ItCiRlfS^nTC^i-S. 

i^z^m-^tix^^^. s^^-stcm^Mfcs^^n, @ 
;:^3rt<cisip$nTi^-5o 

[0 0 2 8] (Hl&?7ti. mfi€:SgLTS£^^^±T^ 

fcStten, @IE^ii<;H 3T^±?n;t^f3i:-3> 
T«S;i^^'^^j«$n^— ?t<^)^r?~;un7 2 0,2 1 itzi^e 
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^ti^n 8 'D(DjKm^<DjKimm. 22. 23 
s:^[S]{cif #1 e 5^T'5§ia$n, /rvtsiss 22, 2 3 € 

V h li3iafUir:/^^^y h2a?tt:^f63(7)j^®trSfrt6 

hfl(|:fe<fcO^'Ji'{l(lcor3-r;UX>HPl 6 1.6 r(?Dg 
(0 0 2 9] a^e^Sf^, ^2^J:afS3fC^^n'5J: 

tt'C- 1 5 i:., 1 5 Jc#S$n;tBS^« 1 

6<i:. ^Xo-y M 5 af^{CS#$nx@^^^l 6 

1 9i:€:fi;tXt<^S. -^LX, SS^#«16ti, ^ 
"T-S cfc 5 {C, 1 *<^IIS 3 0 75^ ^'L- 1 5 (Omm 

fi!l07;D^y h 1 5 a^XgfOjg^nX, BfSXQyh^ 
(lKatf-y5^) =^tc;^n*y h 1 5 al^X;^P*y 

-n^\z.^m t.^m t ^^^zm^ ^ o fczs## $ nx# 

^^n/!:#^^1g©:ffi^Xt.^^. CCX«. H^^St^C^ 
ISJCti. [sH£^7<D«a3gC (16) ^ZMJiS^LT. 3ffl 
32SK#«^2MiR§T^J:5«C, 9 6*(7)>;D>y h l 5 

a;i?^'i?P3iK{c?i^^e$nx(.i^« mt>. xa^y hmtmm 

»K4 9*^«$nfcS:^i^<D»r®£WT^SROfflS 

[0 0 3 0] O^fC. 1 ffi^J^©©^^^ 1 6 ia)# 
»«igJrt3l^XH4«:#BBLxa«i:W{CiftBg-r'5. iffi 
^J'co'a^^^^^ 1 6 Ul, ^tl^n 1 3 0 
6/5:5gl7!rMS6C0#iS3 I'-S 6 ;2f^6«ti5£$nx<^i 

-eux, si#^3i«. i^<r>mm3o^. xp 

-y h#-^cDl#7i^6 9 l#^X6XD^y h^fe^tc, xn 
y M 5 art<Drt^ilW^6 1 SgO^^iS (J[^tT- 1 

i:f^J5«J)!)^6 2Sg©{2S (filT, 2S*tt.> 

»^L.xii$^->a^i6###S(c«fi£$nx(/^'S. S2 

mm3 2it. mi^3 0^. Xa-y K##<;01#;i>e9 l 
#^X6Xn'y h;fe#fC, Xn^y M 5 af^C02Sife<h 

i^^t^im\zm^<koiz&^^Ls '^<Dmm^m± 

€:S^LXl^^-><0«###jac«fi£$nXCi^, » 

3#^3 3fi. ^^3 0^. xay hSr^o:>lmt^'^9 
l#SX6XD'y hiS^tC. XDy M 5 a^<D[^mm 

^^mm^zm&^nx^^^. ^4#a3 4«, aiiS3o 

Xn^y hS^coi^T&^tig l#^X6Xa«y 



Xn-y his aP*g(Z)4#%^ 3#«&(h^3£i:JcS'5 

&#€#^tc»}j5!c$nxi^^, m5#«3 5tt. sRsa 

0^, XP^y l#7:)^e>9 l#^X6XD'y 

^(C, xn.y h 1 5 artOf^^flW^e 5#g<^«!:fi (J£4 

^ii±S:g^L.x 1 i'-xoiiL^^mmzm^^nx 

(.^^^ »6#ll3 6tt, idSlSO*. XP*yh»#01 
#;!>^6 9 l#^X6Xa^y h4D#{C. XP^yhl SaF^ 
C>6»«&i:5»ife<i:^32atcS^«t^{w&##U, ^(7) 

#iasii^±€M^Lx 1 ^-xoi&mtmmzmgi^ti 

X^^^. ^LX, S-XPy h 1 5 at^tC&l. ^^3 Of)^ 

&:^m«im(D^^:fj\^^m:^m\zm^xmyj{^izim\z 
6 *M^x^a5>I^nx^ri^. 

CO 0 3 1] OliX, Xn-y h##C0 6 l#<h6 7#<i: 
TS^^a^^^^Ca so— «g«cS£iJT'5m2. m443<fc 
0:»6#j»3 2, 3 4, 3 6(DmtSi3 0(Dmm^m»^ 
tl. XD-y h#-^<D6 7#ci:7 3#<i:75v^@^^.i:>l 
5<0-aS«Cj@i£jBT<bmi, m3^<fca^«5#jSl3 1. 
3 3 . 3 5<7)*iS3 0<D«5J^d^«JBfSn^. -eUX, » 
1#^3 1<0«W^3 1 atm3m^3 3<Di^Wx^3 3 
bt:dm'^^tl. S3#«S3 3C0«S»aS3 3 ai:^5# 
»3 5(7)«J»r^3 5b<i:*^fiE-&$nx. »1, »343<fc 
Z^m5#i^3 1, 3 3, 3 5 7:jm^JS^$nx;5:'5 3i$^ 

->(7)^ 1 1 6 2 aibm&^ti^. mm. 

iC. %2#^3 2(0^»r^3 2 a<!im4#i»3 4(0«»r 
«3 4b<fc;5«*g'&$n, ^4#J^3 4a)«Wffl3 4 a<h 
m6#^3 6C0«WiS3 6 bih^i^S-g-^nx. ^2, ^ 
4i5j:C;:^6#»3 2. 3 4, 3 6iS)mm^m^tlX^ 
^ 3 ^-><D|g 2 16 2 bT&^J^^^n-So 

Ol^X, mi #^3 l<D^e«^3 1 b<i:m6#^3 6<D 
«J»fM3 6 at^S^L, «2#jS3 2<Z)«»f^3 2 b 
<i:m5#i»3 5(D«J»fail3 5 ai^S'&U, 3i$^->0 
m 1 iScfct/^m 2 a^iS^^^i^ 1 6 2 a > 16 2 hib^m 
Wm^tlTz 1 ffl«^co@^^#^ 1 6 1 ;&t«fi£Sn^, 
tS^. Sl^cfcO'C||6#jS3 K 3 6a?«»r«3 1b, 
3 6 2ia:>^^^^m2:3S^ZSmsm^3 2. 3 5 <^«»r 
«g3 2 b. 3 5 acoft^a6<!i;&^^n-en*i4,^. (N) 43 
cfcOCaffiLiS (O) <i:/5:^o 
[0 0 3 2] (^fii;cLX. Sl^3 0;^?«#^$n^XD'y 
M 5 a * 1 Ot^'O-re L/X 6ffiiJ-<^@£^#^^ 1 6 

id^jg^snxv^^, -5-L/X, BSica^sn-Scfc^Jc, 

©S^^f^l 6 l;5^*3t9^i^CfoMMiS^^nX2MCD 
3ffl32SiE#»l 6 0^»s£L, a-3ffl32S£#^l 6 0d« 

-en^nsKS i 2 {csiasnxt/^s. s-ssks 1 2 <d 

C0 0 3 3] CdX, mi;^MS6#^3 1-3 6^« 

srr-s-en-etKTD^sa 3 0 «, 1 o<^x n .y m 5 a 
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^nxt/^-So ^UT> -€-n-?n<7)^^ 3 0 ti. . 6 X n y 

{5[^-J^#;(CJ^fi£$nfc^->gB3 0 a;5^'S5^f^tc. 
o, g:*fpHrSV^tc8iPp1LxT, 3^Jt75:oTffl*ffilfcS 

CO 0 3 4] :&sa:$7-a:^;u$^v^;^c@^^^ 

la, bffi^l^titSLiSS 1 b, c4S§l*£iiLSI5 1 b^^ 

SlatcH, 2 0<DSl8yt 5 1 a p 5 1 ajT^^— *t=tC?i^ 
fiE^tlTVi^, bffl^l^ffiU^S 1 bfcft. 20 

(7)1^^)t 5 1 b J . S Ih^^^-mzJ^gZ^tlT^^^o $ 
etc. cffiSl^fcBL/iSS 1 ctct^, 20C^g|^5 1 c 

,«5I#£BLS5 2fr«, 6 0CDft^H-5 2 a,. 5 2 
a^, 5 2 bp 5 2 bj. 52 5 2 c 2^^^ii^izm 

CO 0 3 5 ] ^UT> afficO@S^#^^ 1 6 1 ^mSZ 
T^^5:fecfcU^m2#)S3 5. 3 2C0«»fjS3 5 a, 3 

2 b;a«-en-enS^^M-5 lap 5 1 ajtCSIg^tl. a 
ffl<7^@^i^#^^ 1 6 1 ^m^r^m 1 6 #^ 

3 1,36 (0^»f^ 31b, 3 6 a :;^^^'-?-n-enS^>t 5 
2ap 5 2 a2t;:l§ffi$nTl/^S. ^fc, b*g(;^SS^ 
#^^1 6 1 4«^'r^m5;fei:U:^2#^3 5, 3 2 
cD«W^3 5a, 3 2 b T^^^n^nS^M- 5 1 b p 5 

1 b^izmm^n. bfflco@^^^#i»» 1 6 1 ^m^T 

'5Sli5<i:y:^6#^3 I, 3 6<3:>«J»r«3 1 b, 3 6 

aTi^'-rn^ns^M-s 2 bp 5 2 b.jzmm^tix^^ 

$etc, c4g(7)H^^#Sl¥l 6 lS:«fi£T^^5 
*5i:D:^5#ia3 5, 3 2(D^^«3 5a, 3 2 b;5<^ 

n-t-'ng^^fro 1 cp 5 1 cjjzmm^n. c^(Dm:^ 

^#ia^l 6 l^tt«-r^mi^<i:C/S6#^3 1, 3 
6 (75«Wt5S3 1 b, 3 6 a j&t^n-^tlfil^M- 5 2 c p 

5 2 c,t::^gS$nT(/^^. 

CO 0 3 6] cntccfco, s-i^o^m&^mmm 1 6 1 
mi. ms^^v^msmms I. 33, 3 5^^i 

ia3^1S^#^ 1 6 2 a <5: . ^2, ^4 :feci:6<^ 6 #^ 3 
2, 3 4, 3 6 0m2iS^iS^#Sl 6 2 b<h<&ffi^^KC 
S^LTmsn-So S'«<^@S?^#a« 1 6 1 
(?)4^tt.'g?i)^*te.^.^l#mu^5 2{c^<ha2:)'on. a*§. 
b«:feJ;aCcffia)gS*?#^l¥i 6 0 ;J?«3cat.«e^ (SS 



^tBL^Sla, bffi^I^fcBU^o 1 b. cffigi^ajU 
»5 1 c:i3«tWtt.^§l#tilL^5 2*Sasgl 2 tCS 
HUT, ^SftZ^^tl^M^matJ^^^tl^. 

C 0 0 3 7 ] C dT, ^ 1 7bm^ 6 #^ 3 1 - 3 6 fi, 
ttl^nm^SO^. 6Xay hi^co;^Dy h 1 5 aC 

«fc#^$nT(.^'5o -euT, m2, ii4^cfc^m6# 

^3 2, 3 4, 3 6ti, -en-enmi, m3i3<i;{/m5 
#H3 1, 3 3, 3 St::»UT«^ftTl 8 OJSf 
TSS-r^cfco(C#^$nTOi^, ^^T, Z.<D^o\,Z 
«fi2$nrc@^^ai 6ti, mi#H3 lT«jS$n 
fcS 1 2 3 2 T««S tlftm 2 

<h ^ S;^r fS] tc 3 *f M-<TSS L ;^ t> CO 
^<^)«!J5E«i:;5:'5o C(D^l^^Zfm2f&m^^mm(D 
n^ts 1 2 *<^)«jK**i»;6i e /S:^ 3 0 ^Kt^fc^E 
U *3 o^^i^,^fc#^ 7 ir > :/ U T*i§fc $ . 

CO 0 3 8] j^T, -eO#ia7yfe>:r'j<D«jfi€:a7 

^mm^zmm^n^m^'f^^^^mm'^mma)^^^ 
TskT^m. ms\tz<D^mm^m^mm\zmm^n^ 

zLommms^m^mm^zmm $ n-s @^^#^^«j5rr 

^#^7!y-tr>yU€:^'r^T^D, (a) «^ 

<7>«®H, B9CD (b) »-e<^^E0TS'5. *«3 0 

«»«K4 9 7Ji«16«$tifcfi;^f^co»f®^;rr^i 

^n^^o^Z.^—>mz 0 aTiliSSnfcXny hiR 
#i«8^a<fcUT(Dia»ffl3 0 b7&«6Xn^y hfc!*y^ (6 

p) TK^j$nAc^ffi4^/^^->tcsfoffitfj^^$nT 

i/i-S. -eUT, l»O^^S[iSS63 0 b7&«, ^->^ZQ 
aJC^fcO, 9R«3 0CDiB (W) ^-reSnTl^-S. CCD 

<i:-57iA^— >(c?^^$n/i2 2^cD^^3 Oti, @8fC 

^^n^cfc^tc, exDy htfyf^"re»UTti:ss53 0 

bS:S^TE^J$nT*»««:«fiEUTtri-S. Cl<7)l!lia 
>fct75^ ^l43<i:^m2#jS3 1 , 3 2<7?*f(C4§^LTC.i 
Z.<Dm^nt^. 17.a^y h e^y5^0'0-reUT6?t 
iB^l$nTEI9 tw^$ns#i»7-yfe>ru 3 9 $«dc^ 
LT<.>^. .^UT, 9!IH3 0<;5^g8;J?<9g^7'y-t:>ru 
3 9(7DPii^Oi^ffl]{C6:^0'Oji££i5$nTi'^^o ^fc. ^ 
— >8B3 0 a7&«#ia7'yt:>:/U 3 9 <7)Mfl!JS5tClE5»J$ 
tlXSin^nx^-^^. c:<7)#ia7ty-fe>:/U 3 9^3® 
fCfi^Tg^T^'C^ 15(7)Xn*yhl5a tC#gT^ C 
<hT, i^Hfl5C0@S^;&^'^e,n-5. -eUT, H4(C^$ 

n^iS«^riS{c5:^i.iT. ^mi^3 o<D^mm±z:^m 
CO 0 3 9 ] c<D^z>\zmsSL^n^mmmizmmnmx 

XU-y^U >y9^^UT[Hie^n-r;H 3icefcs&$ 

nT2 oco;iit(tBg2 2*^Ng(c:a^^$n^ ft&^(D#- 
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(0 0 4 0] -eUT, U-V^ftKCiSU^Ttt, :7 7>50[5I 
iU— 1 scot— N'>>^ 1 7C-etl^tl*fj6jLTK 

mzYt^^x'^nrmurL^ 1 2 ^c^6<>=?i u-^ 1 s € 

1 6 (^) U -t^KDZi^ Ji^JZ> 1 6 r 

m%K2bj:D^miz^ai^n^. -yj. yuy^ 
[0 0 4 1] zi<Djzz>^z. z.<ommommiizjztiir^. 

* 3*§32Dg#«l 1 6 0 fi 3 -rixosje^^ 1 6 1 

^je^UT^Sc^nrt^i-So ^^^z.^mmi^-^mMi 
6 1 t^m 1 tijm^ 6 3 1-3 er-ffi^^nx^.^'S, 

-eUT. mi#^3 ItliHas 0<£:6Xn-/ hIilwXn 
h 1 5 artcDl#%(!::2Sit6i:3SSJwSS^5{Cife*t 

0, mi#S3 ltiai»3 0*6XD:y h 

1 5 3i^x:^uy hm^:»miz^mt^mt^soM:izm 

Uxmrn^Tl 8 OSreL/TSeUT^SStlTl^' 

6<^4#^3 3. 3 4;:?^'. ^n-^ni^is 3 0 ^ 6 X a *y 

h^;c;^n.y M 5 a[^C0 3#*i:4#i6<h3cS{cS^ 
<fc^(CiK«tC#S$n, ^5 43<i;t;»6#i»3 5, 3 6 
7&«-en^n^^ 3 0 6 ;^ □ hm\ZX ay hi S aP^ 

xxay hm^y^mz^mt^mt^^izm^^viz 

-r-LT, mi. ^3^J:C<^5#^3 1.3 3,3 
5€:li:^JS^LfciS>^I^^#^l 6 1 at. ^2. ^4 
43cfcZ^^ 6 #^32, 34, 36 ^a>?!JS^ LfciS^JS 

i^#iai 6 1 b t^^mzismLxm^^m^u I e i 
*:«5£UTv^^, c:n{ci:o. mm^^^^i snj^i&m^ 



fi75t«ij>$n. s?){c3-f;ux>Ka)snu7^^>x 

\^<Dmm^mt^±^<y3i^(r>x\ m^^mi et^^^m 

[0 0 4 2] *fc, "ttl^tll^-XD&m^^^izm 
Sr^^^^SCt^^T*^.' IP-S. (2m+ 1) (m : 
-><;)H^T^^S1 6 l^J^figrsC^T&^-C^S. O 

>\zm^x^f3it3^^tit)i. ^mm^2^^w\Lxm¥^mm 
r^^iiix. ^^^-xD^mcom^'mmmi s i?& 

ixm^^mmi 6^m^Lftm^'¥'\z^^^x. 
z(Dn. "^^i^-xDm^^m^^r^six^fs: 

fCJtUT, *«CD!$^->g:$:li5^->Mt>L.T*t«!lX 

[0 0 4 3] ^fc, »lia^JS^#«l 6 2 a7&<mi. 
^3^cfca:^5#^3 1 . 3 3, 3 5^^^:«5£$n. S 
2ii:^J^)^#^l 6 2 571)^^2. m4;&<i:C<m6#^3 
2, 34. 3 6*^e«fi£$nTl<i^<7)X. 3gl43cfc^» 
2 iE^«Jg^^#^ 16 2a, 162b 'it'ttl^tl^m. * 

-f jux>K^fia"rsisJc. »i^<fcu^«2iii?im«# 

^16 2 a, 1 6 2 bfii^l?lC?&aJ$n'5C<i:{c:7a:0. 
[.0 0 4 4] ^7^:, |gi»3 Oi!>mi^XSb^<DX. 



(0 0 4 5] ^rc. iS###^^OM^#^y!y-fe>y 

iflS^fi;!?^ 6 X o h ^izmLj^tSti:^mi!3^S>^C0 
W}r^Ct\Ztji^o -:f3. #^7*yfe>^U 3 9tt, M 

[0 0 46] ^fc. &JSS8i5^— :S:^;^5 O^r^trJT^ffi 
0)^^^^^ 1 6-1 ^i^^UTi^^^OT. ^^(D^^ 

:^;^5 OfC^St/^T, 2 0<75^te^H*5 1 aj, 5 1 aj^a 

M-5 2 a2^4>t£,'^.?l$aiL»5 2;&^t>^0«UTa*i 
Sl^ffiUlftS 1 a(c:-flc(c?|^£SL., 2^comm¥S lb 

5 1 bj^bffi^l^ffiOiSS 1 b;5^6t^OSiLT— 

momLxbm\^tiiLms ih^z—mzmoii.. $e> 

tC20(;)Sia>T-5 1 Cj, 5 1 C2€:c4§^I^aiL^5 1 
.^fl^ffiLi^S 2;5^*^^OSiUTc«?($ffiL.iS5 1 c 

\z-mzf^0irr^ c tx\ m i rsmm 6 3 1 - 3 6 

CO 0 4 7] C(73@^^ai 6T?i, «-««3 

ffipguT, 3^j<h?:coT^:Sra]t::s«^<i:E^j$nTzi< 

;UX>Ff¥l6f. 1 6 r ^rSUSEUTl^-ScDT, a-f;U 
x>K^16f. 1 6 r {CiStt-S^S^g^^Ca 5cOi®® 

<;Ux>h'cr)n-i'jK7)^inUTi5'^>X*^'i^d>L, £ii;^j 
SliSS 0<7):$^->«3 0 a75*ig:SfSl(C;5^0, g^lSllc: 
T3-r;UX>KS¥l 6 f . 1 6 r S::BfiKLTV^^<;)T, 
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3<;UX> 1 6 f . 1 6 r tCfett'5ii®jgJ?i;&^S^ 

6 f , 1 6 vt)myj\^iiZ^^^xi^'-izi^m^ti. hs^ 

1 6 f , 16 r fCxsJEcn-Scfc-^lCTioTtri-SCO-C. @ 

s^^i 6<7)ias±ss^*a<»c«iA-5c:.<i:7&«-c# 

-So 

[0 0 4 8] ^fc. mi43ci;C<m2iE?iJSl^#ai 6 2 
a. 1 6 2 b fi-f-n-^nj^H, *«43J:^^Jico#«-r 

m^^tix^^^<Dx\ 3oco#^T*y-t:>:/u 3 gr^i^r 

1 ;fe<t 2 li:5»JftS!#^ 16 2a; 162b \Z^mz 

^^m^n. ^i^j:z:^m2mj^mmmmi 6 2 a, 1 6 

e^n-So cntCcfcO, M;t«»lM^J»^#Sl 6 2 a 

't^tirznwt<r>-^i!)m 2 is^igi^^^ 1 e 2 b cstn 
^cti^m^^n^ox. mimmmt^mi s 2 aib^ 
^f^2mmmmmisii e 2 bizmti^mmrnm^zmm-r 

3 ffl^^O'CiSMiSi^^ nX2'i^(D3 ffi3£Sg#« 16 0^ 
hS) «tO-en-?nj®aiT^:$'->S53 0a*^^:^f^tz 

M^j vxm^i^n. ^ 3 ^^mmm 1 6 0 ^^^n^enm 

Sggl 2(cSja$tlT(r^^, S-SSKS 1 2 (OiESSai^tt 
1^ 1 6 f . 1 6 r t^^;^I^tcS^J$nTE^J$nfc 9 6 

m<D^->U3 0 a^m:^mz3miz^^xmgi^n. 

a-3-<;i.x>K»l 6 f . 1 6 r€:«flrr«^->«3 

0 a<0)mS:{12 8 8M<5:;^-5(DT. ^m±f)^msbX^< 

-SO)-?. I3-r;UX>KI¥f^CDggi^:?fet>. «e3fe(?0t)CD{C 

<r>mm^ 3 0 @fi:f§^-c#^r ^ c <h <j; 0 ^nm<^m 

8S3 0 a^g:«rl6]fC35>ifrS^jUTgaFJT'5C<i:fCJ:D 
[0 049] HfficDJgSg 2 . ±iS3liS<7D^Sg 1 1?^^, ^ 

<DmM 2 xitt. mma: Lxs&v^^<Dm»izy>^ > h $ 

2 \zu^^m^^m.nnwi^zmm^ti^m^=?-m^'s:m 
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4 0 ^xm^urz^u^mz^m^tix^^^. ^lx. 

;^ D M 5 a \zm^^§k*L- 1 5 coifc^ffiK^— as^;^^ «i 

^&<D7say his a^iZ^i^^X. 1*(^««4 

0 1 OCOX □ -y h 1 5 a f^CO 1 fa<7)X D 
M 5 al^<^2#^i:{C}fAen, ffiO 1 2ls:<D*^4 0 

10<7)7.a*y h 1 5 art<03S%<h. ffico;^a-y h 

1 5 aF*9(^4#:N6<tfC#A$n. ^ bfCl :*:CD^^4 0 

t)^. l:poc);^n»y h 1 5 a(*jc7)5S*<h. ftScoAQy h 
1 5 aP*3<©6S*i:{CjfA$nTli-5. -eUT. ^«4 
0<DmMM4 0 bTJ^'^-AQ^y M 5 a(^(C. m^i^^^zm 
LX—n\Z 6 2|s:gS^J$nTV^^, 
CO 0 5 0 1 -E-L/T. 5<7)flSSgfflJ{r^lr^ 

T, lt:>OAn-^hl 5aC0 1#%;5^bSffiT^gfliSc« 
gg4Oc;0^6XD:y SSn;^ffic^>X ayM5aC02# 
*:d^eSttS-r^WiSc3«864 0 c tc»#$n, 2 1:><7) 1 1$^ 

3 2{Cffl^UTlri^. ^fc. lt?<7>XDy h 1 5 a<D3 

s%7!i^6sa-r^s44«S64 0 c*t6xp*y hgin^te 

c^^xn^y h 1 5 aC0 4#%;5^e>Sttir^^*S:^gK4 0 c 
#^3 3:fe<:fcU^m4#^3 4{CfflSL.TC.i^. $€>C> 

locDXD-y h 1 5 a(Ds^mfi^^mthT^m&^m4 

0 cJ&^eXDy hSmfcfi&OXn-y h 1 5 a<3D.6S%75^ 
^JSO^SSl fC43^tS^5#^3 5i5cfcr;C»6#«83 6 

tc, ^n^tii^->o&m^mm^^u^m^'mm. 

1 6 A;&^HS^«i* 1 5 fC#S$nfc@;e^ 8 A$f# 
CO 0 5 1] -D^^Xs 04tc^$n-s^jS:^j£(cSt:fu 

^L, ^(om^mm^m^mmz^t^i^Xs 

C0 0 5 2]?£t>T, CCO||ffi<;)fBSg2fc43l/^T*). ii 
ffiOigS§2 tC43I.^Tia:. Slig4 0 i UTB&U^«C(75«ft: 



g:^rfiltC19^]^cM^T^.i^<D-C, 5^— >e53 l l a, 3 

12 a, 3 1 3 a-cafiS^n-Sn-f ;UX>KgB75it3jf {c 

CO 0 5 3] mm(Dmm3. zo^omuzx^it. m 

2fc^$nScfco{c:, 5^->gB4 5 a-eajgsnfcxn 

y hJRjWffi^2:<tL/T<Z)il[^8K4 5 b}^<6Xa*y htf-y^F 
(6P) T'iE^J$nfc¥Mt»c/^^->{c5fOffitf}^jS$ 
nxo^-S, -eUT. !»0^^a^g64 5 b;J»^, i^->86 
4 5atCJ:0iR^4 5<CiB (W) ^J^Te^SnTU^S. ^ 

^, -tecDSijSfiJiiaiyscoigsg i ^mm^zm^^tixi^^ 

CO 0 5 4] ^ZLX. z.(r>^<r>m&z\z^tvii. mm 
4 57!)mj^^m^^Lx^^^(Dx. ^yjmwim^^^ 
mmsoiz^t^x. mmj:^i:j^i^±T^. zmz^ 

K>. ^^->8B4 5a (a-r;UX>Hffi) (D&mtm^^ 

M^-5:^;^5 0<0«.S)l»mc«»T'5R{C, ^17!rM 
^6 #^3 1-3 eco^W^^rffitfT^l^frtC&M^t) 

fc. fi:&«^»fffi«:«rT'53!U»3 0&^0^/::»'&, 
^ir>yU 3 9<7)J«Ji^Xg-^#^7-y-fe>^U 3 9 <Dg 
^^^'61 S'N.O^^XSfC^fet.iT. ^<D^^gB;&^Ti^U 

Tiga^i6K4 9<Da«*^t;-^Tv>^«. cKs^i^co^ffi 
zx\t. m^4 s f)^F]mmm^miyXi^^^<Dx. m^m 
±(D^mzmm^^^i^m4 9<Dm»<Df^±^^?L^ 

CO 0 5 5 ] fS.^. ±tBIISScoj^Sg 3TJi, JiieHSSOD 

mmiiz:^^^x. m^^3 o^Fimm^^^^mmmm 
liZRx^hcDt.ux^'^^t^. ±&m&(^mi^2izi5{f^ 
X. mm4o^Fim»m^mT^mi^iz^A>hizf^^ 
xh. mm(Di^^^m^ti^o 
CO 0 5 6] ms&<DmB4, z,<Dmm<r>mm4x\tt. m 

fiP3 0 a(Dmyj{^^^^my3^^^yj\z{^f)^'Dxm'Ai&< 
Lxm:^^iz3m^zSim^nxii^^^<Di:ux^^^o ^ 
*3. i&<Dma,\t±iE^m(DmtB.i tmm\zm0i^nx^^ 

CO 0 5 7] ±|g|llg<0»Sg 1 -CJi, #^T*yil>>^U 
3 9t)^i^->m3 0 a<;DI6:Sf^a$$:l|L< LT@:^f6] 
(C3^i(CSS^I$nT0^'5. ^ZX. ^17^M^6#^3 
1--3 6<OffifitMtaJ5S^L<;:i:0, Bl7!?S^6#^ 
3 1-3 6r-0^«ftfi:^{5{f^U<;5:^» ^7^. ^17!r 
S^6#^3 I'-S 6tl7T>5/^^6COf&ajaiCcfc0rt 
mmiZiirmT^iS,ii(^m^tl^Zi:iZU^. dtlfCcf: 



I 



0. m^=¥-^mi 6{z\t. ^yj{^^:fi^z{^f)^^x&mi^^ 
^m^ti^ctizfsi^. 

(0 0 5 8] ii3gco?^sg 5 . z,<r>mm(Dmm s xit. m 

:^{:: r^Ti^ o t Sr^^ig; <Lx \z 3 tclB^J $ tiT ^ 

t). ^^4 0(7)37 — >g6 3 0 a:fecfc0^iaft^g64 0 cl^ 

CO 0 5 9] ll36<Z)?^ffi6. C:(^^jffi<^?^ag6-CiS, @ 
T^yt:>:/'; 3 9cD]I^rBl{C«g^tt^ai3 S^Ei^T^ 

mmzm&L^tixi^^^. 

CO 0 6 0] :i(Dnm(Dj^me{zj:ti^t. mi. msis 
cfc^^5#^3i, 3 3. 3 5*^6«ifiS;$nfcmiia?ii 

Sa^#«l 6 2 a<hm2. ^4^«fcC;C^6#«3 2, 3 

4. 3 6:ei^^Sifi£$n;rcS2fi^Ji^^#^l 6 2 biiT^^ 

mmmmm^ 162a. 162b X^±Lftntifi^mmii. 

mms s^-ft-Lxm^iz^m^ti. '^i^j:ij<m2\£m 

16 2a, 162b cOiagj^^tS L < fj:^. 
CinfwcfcO. ®^^#i»Oi3<;Ux>Kf^l 6 f. 16 

=i<;ux> 1 6 f . 1 6 r c?D]I^{CSaS$nTt/^^ 
co-c. n-f ;ux>Hff 1 6 f , i 6 r i^$S::^fSitcSta 

^^}^&mm^tm^^n. nnmz^^^^m^a^mi'c 
CO 0 6 1] iiMco?^^.?. :i<onm<Dmm7 mi 

S^^T's>S§a^ti:(?D^*-liy^> h 5 1 . 5 2, 5 3 

1. 5 2, 5 3;&?6XD^y h-ginfc&Ma^XD'y hfcg 

Wn^<D{(i^m\z-m\i!x'f^^^n±^^^m\z^ o s-^ 

LT, S^?-»'C^a3^0^4^-r-2)3<;utci^j5£$nT 
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#*;i?^b^ai'r'5^*t^;<>h5 30fflgB5 3 c fcS 

^^nr, h-sfco i^-><7)&#<o#«6 1, 

6 3e20f^ffiC/T«.^^o lOCDXnvhcOlS 
%:6^b5itiiT^^^t:^;<>K5 ICD^ggS 1 c^^'6X 
n*y hnntz^c^T^Uy hC0 2»«67&^6StB'r^^«:-fe 

^^jjt>h5 2CDSjffi5 2 ctcft^sn, S^tCloa)X 

□ y 5 ^m-^ esaar ^^<*-tr^/ > h s 2 <;))SiS6 

5 2 c;&«6;^a*y hl8n/ifB<0XDy HcD6Sft6;6^e>ffi 
aiTSSflcir^pC > h 5 1 co^S8 5 1c (Cg^-^^nr, 
;<n.y 2^— >C0a^#c7)#iK6 2. 6 4^2 

CO 0 6 2] dCT, hrttrti. S<*-tr^;^> 

h5 1, 5 2. SZ(D^7sUvhWm^t.\^X<J^m.^U 
51a, 52a, 53a;!f<, ft'OcO^Z^FrSiCil U 

[^O-iSfllltC^Dl^Tti, ^ 1 7tC^$n^<i:^{C. 
ir^:?t>h5 2(^!$^->fiB5 2 b7Jit«#:irii^;>t > h 5 3 
0^'->855 3 b*H^, »<^-fei/p4>h5 l<3C»^-> 
§55 1 hf)mWt^;^>hS 2C0^—>m^S 2 b^S^ 
X^"^^. ^LX. 9—>US Ih. 5 2 b, 5 3b25^ 

r6]CO<fia^«itCi5l^Ttl, »^*:il^^^>h5 2cOSgB5 1 
c, 5 2 c <7)SE-&8B, ^855 3 c, 5 3 c CDgE'&fiB-fei: 
<y^^S55 2c, 51c (D^^Ut^. 017 (C^$n-5ct: 

^fc, g;&f^{ci3?»Jtcid$^j$nTv^^, ^UT, ^gS5 

Ic, 5 2 c, 5 3 c(Z)gi^ffid«3^Ji:&oT«:S^l63{C 

CO 0 6 3] -eUT, ® 1 8{C^$n^ci:5{C. 
C0#^6 1 <hm^a#C0#i»6 2 i:^S^JfcS^0T3^ 

16 3a *«j«L/, ft#<D#j»6 3 
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Abstract 

A stator winding includes a plurality of first to sixth winding s 
ub-portions each having one turn. First series-connected wi 
ndings are formed with the first, third, and fifth winding sub- 
portions connected in series. Second series-connected wind 
ings are formed with the second, fourth, and sixth winding su 
b-portions connected in series. Each of Winding phase groups 
for each phase is formed with the first and second series-co 
nnected windings connected in parallel. 
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(54) ROTATING ELECTRIC MACHINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a rotating electric 
machine which enables dimension reduction and output 
increase as well as high productivity. 
SOLUTION: A stator winding 16 has 1st to 6th windings 



31 to 36 wound in the forms of single-turn wave winding. | 
A 1st series connected winding 162a is composed of the | 
1st, 3rd and 5th windings, 31, 33 and 35 connected in 
series to each other. A 2nd series connected winding 
162b consists of the 2nd, 4th and 6th windings 32, 34 
and 36, which are connected in series with each other. 
The 1st and 2nd series connected windings 162a and 
1 62b are connected in parallel to each other to form 
stator winding groups 161 of respective phases. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the rotation electrical machinery equipped with the armature which has the armature core 
by which two or more slots prolonged in shaft orientations were prepared in the hoop direction, and the 
armature winding aroimd which the above-mentioned slot of this armature core was looped The 1st 
wave volume coil group which comes to arrange the above-mentioned armature winding by the number 
as the above-mentioned number of predetermined slots with the 1st coil of 1 turn constituted by looping 
around wavelike so that might be t^en a strand in the slot depth direction within a slot and a inner layer 
and an outer layer might be taken by turns for every number of predetermined slots same at one slot 
pitch, For every above-mentioned number of predetermined slots so that may be taken the above- 
mentioned strand in the slot depth direction within the above-mentioned slot and a inner layer and an 
outer layer may be taken by turns wavelike And the 2nd wave volume coil group which comes to 
arrange the 2nd coil of 1 turn constituted by looping aroimd so that it might shift 1 80 degrees and might 
be reversed by the electrical angle to the 1st coil of the above by one slot pitch by the same number as 
the above-mentioned number of predetermined slots The slot stowage grade of the 1st coil of the above, 
and the slot stowage grade of the 2nd coil of the above in the slot depth direction in each above- 
mentioned slot by turns n pair (n : natural number) arrangement is carried out, and it is constituted so 
that it may rank with one train, and each phase of the above-mentioned armature winding Rotation 
electrical machinery characterized by the thing which it consisted of by connecting at a time to a serial n 
the 2n above 1st and the 2nd coil around which the same slot group which consists of slots for every 
above-mentioned number of predetermined slots is looped, and which the series-connection coil of two 
n turns is connected in parallel, and is constituted. 

[Claim 2] The two above-mentioned series-connection coils are rotation electrical machinery according 
to claim 1 characterized by consisting of a 1st series-connection coil of n turn constituted by connecting 
in series the 1st n coils of the above aroimd which the same above-mentioned slot group is looped, and a 
2nd series-connection coil of n turn constituted by connecting in series the 2nd n coils of the above 
around which the same above-mentioned slot group is looped. 

[Clmm 3] Rotation electrical machinery according to claim 1 or 2 characterized by Above n being 2m+l 
(m : natural number). 

[Claim 4] the above-mentioned strand — the conductor of the letter of the abbreviation for U characters - 
- a segment — it is — the above of plurality [ coil / 2nd / the above 1 st and ] respectively — a conductor — 
rotation electrical machinery given in any of the claim 1 characterized by joining the open ends of a 
segment and being constituted by the wave volume coil of 1 turn, or a claim 3 they are 
[Claim 5] the above-mentioned strand — continuation — a conductor — a line — it is — the above 1st and 
the 2nd coil — respectively — the above-mentioned continuation of one ~ a conductor — rotation 
electrical machinery given in any of the claim 1 characterized by lines being consisted of by the wave 
volume coil of 1 tum, or a claim 3 they are 

[Claim 6] the [ the above 1 st and ] — the rotation electrical machinery according to claim 5 characterized 
by each set of 2 wave volume coil group consisting of coil assemblies which gathered two or more 
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above 1st and the 2nd coil, respectively 

[Claim 7] The above-mentioned strand is rotation electrical machinery according to claim 1 to 6 
characterized by being the conductor which has an approximate circle form cross section. 
[Claim 8] Rotation electrical machinery given in any of the claim 1 characterized by connecting the two 
above-mentioned series-connection coils which constitute each phase of the above-mentioned armature 
winding through a metal terminal, or a claim 7 they are. 

[Claim 9] Rotation electrical machinery given in any of the claim 1 or claim 8 which is equipped with 
the following and characterized by making it a cooling wind ventilated by the coil and the section of the 
above-mentioned armature winding by rotation of the above-mentioned fan they are. The above- 
mentioned armature core is a rotator which forms NS pole along with the rotation hoop direction which 
is the stator core of the shape of a cylinder which consists of a layer-built iron core, and was arranged in 
the interior of the above-mentioned stator core by the same axle. The fan who fixed at the shaft- 
orientations edge of the above-mentioned rotator. 

[Claim 10] n pairs of the above-mentioned 1 st wave volume coil group and the above-mentioned 2nd 
wave volume coil group are rotation electrical machinery according to claim 9 characterized by the 
shaft-orientations extension height from the above-mentioned stator core being low gradually toward the 
method of the outside of the direction of a path. 

[Claim 1 1] In the rotation electrical machinery equipped with the armature which has the armature core 
by which two or more slots prolonged in shaft orientations were prepared in the hoop direction, and the 
armature winding around which the above-mentioned slot of this armature core was looped The above- 
mentioned slot has been equivalent to every **** enough, and is formed in the above-mentioned 
armature core two pieces, the above-mentioned armature winding It consists of 2 sets of line windings 
which come to connect the coil of each phase a star type, the coil of each above-mentioned phase 2n (n : 
natural number) array of the strand is carried out in the slot depth direction at each of the above- 
mentioned slot. And connect in parallel 2 sets of n turn coils looped around and constituted so that the 
layers from which the slot depth direction of number remote of predetermined slots each slot pair in the 
outside of a slot differs might be connected, and it is constituted. Furthermore, rotation electrical 
machinery characterized by being constituted so that it may be compounded and outputted, after the ac 
output of the 2 above-mentioned sets of line windings is rectified independently by llie 1st and 2nd 
rectifiers, respectively. 

[Claim 12] Rotation electrical machinery according to claim 1 1 characterized by being formed so that 
the coil and the section of the above-mentioned strand which connect the layers of the above-mentioned 
armature core from which the slot depth direction of number remote of predetermined slots each slot 
pair differs in an end side at least may be located in a line with n train in the direction of a path, and the 
above-mentioned coil of n train and llie shaft-orientations height of the section being low gradually 
toward the method of the outside of the direction of a path. 

[Claim 13] Rotation electrical machinery according to claim 1 1 characterized by being formed so that 
the coil and the section of the above-mentioned strand which connect the layers of the above-mentioned 
armature core from which the slot depth direction of number remote of predetermined slots each slot 
pair differs in an end side at least may be located in a line with n train in the direction of a path, and the 
above-mentioned coil and the section of n train being arranged by the hoop direction at abbreviation 
homogeneity. 

[Claim 14] Rotation electrical machinery according to claim 1 1 characterized by being formed so that 
the coil and the section of the above-mentioned strand which connect the layers of the above-mentioned 
armature core from which the slot depth direction of number remote of predetermined slots each slot 
pair differs in an end side at least may be located in a line with shaft orientations in layers at n layers, 
and the above-mentioned coil of n layers and the section being arranged by the hoop direction at 
abbreviation homogeneity. 

[Claim 15] the above-mentioned strand — the conductor of the letter of the abbreviation for U characters 
— the rotation electrical machinery according to claim 1 1 to 14 by which it is characterized [ which 
consists of segments ] 
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[Claim 16] the above-mentioned strand ~ continuation — a conductor — the rotation electrical machinery 
according to claim 1 1 to 14 characterized by consisting of lines 

[Claim 17] Rotation electrical machinery according to claim 1 1 to 16 characterized by making the 
insulating resin intervene among 2 sets of the above-mentioned armature core which constitutes the coil 
of each above-mentioned phase in an end side at least of above-mentioned n turn coils. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the stator winding 
structure of the AC generator for vehicles which can be carried in the AC generator driven with an 
internal combustion engine, for example, a passenger car, a truck, etc. about the armature-winding 
structure of rotation electrical machinery. 
[0002] 

[Description of the Prior Art] In recent years, in an AC generator, improvement in small high power and 
quality has been called for increasingly. In order to reahze small high power, it becomes important how 
distribution with magnetic loading and electric loading are constituted [ how ] with high density in the 
limited capacity the optimal. For example, in the AC generator for vehicles, while a vehicles engine 
room narrow-izes increasingly and a margin is being lost to a loading space, improvement in the power 
generation output by increase of a vehicles load is called for. Moreover, although the needs of a noise 
reduction are high both in the car outsides and the engine noise has been falling, let noise of the AC 
generator for vehicles which always carries out power generation operation and is for electric-load 
supply on vehicles be a problem. Furthermore, since the AC generator for vehicles is always carrying 
out power generation operation, for the Joule's heat of the output current, there is much the calorific 
value, the thermal environment **(ed) is severe and very high thermal resistance is called for. 
[0003] It is necessary to meet fiirther the demand of reduction of the wirewound-resistor value of a 
stator winding, improvement in the space factor of the electric conductor dedicated in the magnetic 
circuit of a stator, the low noise with alignment-izing and densification of the passage section (the 
passage section besides a stator core is called coil end) of a stator winding above required, heat-resistant 
environment nature, etc. especially about the small high power of an AC generator, and the electric 
conductor of a stator winding — a short length conductor with the large cross section — the structure of 
attaining reduction of a wirewound-resistor value (heat loss), improvement in a space factor of an 
electric conductor or alignment-izing of a coil end, and densification is proposed by WO 92/No. 06527 
etc. using the segment 

[0004] Moreover, in this kind of AC generator, in order to reduce the armature reaction leading to the 
loss of power in a high-speed rotation region (for example, 2000 - SOOOrpm), it is effective to reduce the 
number of turns of each phase of a stator winding. Although the number of turns can be reduced by 
specifically reducing the number of electric conductors contained in a slot, the flakiness (the slot-width 
direction length of the slot depth direction length / cross section of a cross section) of an electric 
conductor is large, and this means a bird clapper, however, the short length conductor used for an 
electric conductor — the moldability of the turn section will get worse, so that flakiness becomes large, 
since incurvation fabrication of the segment is carried out in the conductor which has a straight angle 
cross section at the letter of the abbreviation for U characters Then, the number of electric conductors 
contained in a slot is made [ many ], flakiness of an electric conductor is made small, aggravation of the 
moldability of the turn section is suppressed, parallel connection of the coil which connected the electric 



http://www4.ipdl.jpo,go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2003 



Page 2 of 17 



conductor further and was formed is carried out. and it becomes effective to reduce the number of turns 

?o'o05u's^rtl^^^^ -hat carried out parallel connection of the coil of a lap witting (loop 

^ S Ae cSl of a wave volume, and constituted the coil of each phase of a stator wmding is 

H wid W %2000 9^77rA^^ segment this conventional stator winding is shown m dmmng 
^9 t - a s" kLs of fSiductors by which incurvation ^^bncati™ 

^the conductor at the letter of the abbreviation for U characters - segments 31 1, 312 and 313 are t^ed 

A r^nMnr Jments 311 312 and 313 are inserted in the slot of each class which separated 3 
Its'rrpoS shaft orientations of a stator core, join the edges which 

extend to t^eoi^er L side of the shaft orientations of a stator -re by we <hng ete -e fon^^^^^^ 
the coil which carries out the surroundings of a stator core 4 round in addition ?^^ /?^'^e of^ch s^^^ 
7 conductor six conductors which constitute each slot stowages 31 la, 312a, and 313a of segments 
3lT 312 a^d 313^6 arranged by the single tier about the direction of a path of a stator core here - the 
ciiductor wUWn a dot - a position is called 2nd ... 1st street [ 6th ] from an mner circumference side 
moreover 7he^d side of the shaft orientations of a stator core - setting -- a conductor - turn section 
?i 9h nf a seSnent 312 - a conductor - turn section 313b of a segment 313 - surrounding - a 
conLc or --^^^ 31 lb of a segment 31 1 - a conductor - turn section 312b of a segm«it 312 is 
sSSSed anTthe conductor which extends from the 3rd street of one slot to the other end side of the 
Sonentations ^ core - the conductor to which edge 313c of a segment 313 extends from the 

^h streerofT^^^^^^^ 3 slot remote - it is joined to edge 313c of a segment 313. and two coils 301 
Td 303 of the wave winding of 1 turn are formed per slot It is joined to edge 312c of a segment 312. 
mlovef the conductor w4h extends from the 1st sfreet of one slot - the conductor to which edge 
X ofTsl^nent 3 1 1 extends from the 2nd street, a slot besides 3 slot remote, - It is Joined to edge 
3 c of a Sent 31 1. the conductor which extends from the 5th street of one more slot - the 
coiductor tXhich edge 312c of a segment 312 extends from the 6th street of a slot besides 3 slot 
remote - Two coils 302 and 304 of the lap winding of 2 turns are formed per slot. 
0006? Andls shown in drawinalO , the stator winding of each phase 6 turn consists of comiectmg the 
Loils 301 ^d 303 of two wave volumes, and the coils 302 and 304 of two lap windings in senes 
MoreovL^ shovm S^drawing2i , the coil 30 1 of a wave volume and the coil 302 of a lap winding are 
^reS in s^eTie^^dTs^^ winding and the coil 304 of a lap winding are comiected in 

seZ both are^oLcted in parallel, and the stator winding group of each phase 3 tirni is constituted. 
S^e si^ofwrdLr^o which alternating current comiection is carried out and which these stator winding 
?oups biZe frL 1 set of three-phie-circuit line windings is constituted. This stator windmg is 
connected to the rectifier. 

rp?oblem(s) to be Solved by the Invention] the stator winding of this conventional AC generator for 
veWde^- three kinds of conductors large minor as mentioned above - segments 31 1. 312 ^d 313 
wte inserte?^ Sat the turn sections 311a, 312a, and 313a might be accumulated on the slot of 1 pok- 
S reStTeach class from the end side of a stator core, and the edges which extend to the other end 
sMe of ^stetor core were joined, and it was constituted Then, while being unable to attain a 
Sdni^urization s°nce the height of the coil end of the stator winding by the side of the end of a stator 
Te 1 5 beSme S as show in teing^ , the wirewound-resistor value rose, heat loss bec^e 
we and the calorific value in a coil increased, and the leakage reactance of a coil end increased, and 
S^Scal problem that a high increase in power was not attained o^^^^'^^d" Moreover since turn 
^cti^n 313a is covered by turn section 312a and turn section 312a is covered by turn section 311a the 
Txpis^e surfece area of the coil end of the stator winding by the side of the end of a stator core 15 is 

S stator winding is no longer cooled efficiently. Consequently, the temperature of a stator 
winding became an elevated temperature and the technical problem that a high increase m power was 
no"atta!ned also occurred. Furthermore, it has been equivalent to every **** enough and smce the 
stato cTrfwh^^^^^^^^ the one number of slots is looped around 1 set of three-ph^e-circuit Ime wmdings 
aLTth^out^ut is rectified by 1 set of rectifiers, there are few numbers with which the turn section which 
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extends from each slot aligns in a coil end at a hoop direction, and cooling nature is bad. Thereby, the 
temperature of a stator winding became an elevated temperature and the technical problem that a high 
increase in power was not attained occurred. Moreover, since only 1 set was equipped also with the 
rectifier, the loss per rectifier diode became large, it became an elevated temperature, and a high 
increase in power was difficult. 

[0008] The 1st wave volume coil group by which this invention was constituted from the 1st coil of the 
wave volume of 1 turn per slot in view of the technical problem of the above Prior arts, n pairs of 2nd 
wave volume coil groups which consisted of the 2nd coil of the wave volume of 1 turn per [ by which 
shifted 180 degrees and reversal looping around was carried out by the electrical angle to this 1st coil ] 
slot are looped around. It aims at obtaining the rotation electrical machinery which was constituted by 
connecting to a serial every n of 2n coil which consists of the 1 st and 2nd coils which constitute each 
phase and which connected the series-cormection coil of two n turns in parallel, and has small, high 
power, and high productivity. Moreover, the number of slots enough which is equivalent to every **** 
is made into two pieces, and a stator winding carries out alternating current connection of the stator 
winding group of each phase, and it constitutes from 2 sets of line windings, and is made to carry out 
independent rectification of the line winding of each class, and the cooling nature of the coil end of a 
stator winding is raised, and loss of rectifier diode is reduced, and it aims at obtaining the rotation 
electrical machinery which can realize high power. 
[0009] 

[Means for Solving the Problem] In the rotation electrical machinery equipped with the armature which 
has the armature core by which two or more slots to which the rotation electrical machinery concerning 
this invention extends in shaft orientations were prepared in the hoop direction, and the armature 
winding around which the above-mentioned slot of this armature core was looped The 1st wave volume 
coil group which comes to arrange the above-mentioned armature winding by the number as the above- 
mentioned number of predetermined slots with the 1st coil of 1 tum constituted by looping aroimd 
wavelike so that might be taken a strand in the slot depth direction within a slot and a inner layer and an 
outer layer might be taken by turns for every number of predetermined slots same at one slot pitch, For 
every above-mentioned number of predetermined slots so that may be taken the above-mentioned strand 
in the slot depth direction within the above-mentioned slot and a inner layer and an outer layer may be 
taken by turns wavelike And the 2nd wave volume coil group which comes to arrange the 2nd coil of 1 
tum constituted by looping aroimd so that it might shift 1 80 degrees and might be reversed by the 
electrical angle to the 1st coil of the above by one slot pitch by the same mmiber as the above-mentioned 
number of predetermined slots The slot stowage grade of the 1st coil of the above, and the slot stowage 
grade of the 2nd coil of the above in the slot depth direction in each above-mentioned slot by turns n 
pair (n : natural number) arrangement is carried out, and it is constituted so that it may rank with one 
train, and each phase of the above-mentioned armature winding It is the thing which connected at a time 
to the serial n the 2n above 1st and the 2nd coil around which the same slot group which consists of slots 
for every above-mentioned number of predetermined slots is looped, and was constituted and which 
connects the series-connection coil of two n turns in parallel, and is constituted, 
[0010] Moreover, the two above-mentioned series-connection coils consist of a 1st series-connection 
coil of n tum constituted by connecting in series the 1st n coils of the above around which the same 
above-mentioned slot group is looped, and a 2nd series-connection coil of n turn constituted by 
connecting in series the 2nd n coils of the above around which the same above-mentioned slot group is 
looped. 

[001 1] Moreover, Above n is 2m+l (m : natural number). 

[0012] moreover, the above-mentioned strand — the conductor of the letter of the abbreviation for U 
characters — a segment — it is — the above of plurality [ coil / 2nd / the above 1st and ] respectively — a 
conductor — the open ends of a segment are joined and it is constituted by the wave volume coil of 1 
tum 

[0013] moreover, the above-mentioned strand — continuation ~ a conductor — a line ~ it is — the above 
1st and the 2nd coil — respectively — the above-mentioned continuation of one — a conductor — lines are 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2003 



Page 4 of 17 



assemblies which gathered two or more ab^^^ . ^ . . . 

[Ool siMorro^^^^ above-mentioned strand is a conductor which has an approximate circle form 

Smo^over. the two above-mentioned series-comiection coils which constitute each phase of the 
oK^vP mentmned armature winding are connected through the metal terminal. 

mOllZor^^ lITastfieTotator which forms NS pole along with the rotation hoop direction which 
he awlenSne^^ core is a stator core of the shape of a cylinder which comists of a layer- 

JuiU^ron core ^^^^^ in the interior of the above-mentioned stator core by the same axle, and 

Srwho feS atTe Saft-orientations edge of the above-mentioned rotator and is made for a 
^ol^gtlnd to be v^^^^ by the coil and the section of the above-mentioned armature wmding by 

?S»*o^^^^^ above-mentioned 1st wave volume coil group and the above- 

SieS ^^e voZe coil group, the shaft-orientations extension height from the above- 
^en oned stotoTcore is low gradually toward the method of the outside of the direction of a path. 
mo^TMorSv^^^^^^^ rotation electrical machinery equipped with the armature w^ch has the 

Smatire c^^^^^^ two or more slots prolonged in shaft orientations were prepared in the hoop 

rection,^d the armature winding around which the above-mentioned ^1°*/^^^.;^^^.^^^^^^ 
loooed The above-mentioned slot has been equivalent to every **** enough and is formed in tiie 
above mer^ioned armature core two pieces, the above-mentioned armature wmding It consists of 2 sets 
oftoe wSgs which come to comiect the coil of each phase a star type, the coil of each above- 
meroXEn (n : natural number) array of the strand is carried out m the slot depth direction at 
Sof die above-mentioned slot. And comiect m parallel 2 sets of n turn coils looped aroui^d and 
consttoted so that the layers from which the slot depth direction of number remote of predetennined 
Xtf l^h slot pSr 1^ the outside of a slot differs might be comiected, and it is constituted Furthermore, 
aftS I ac oi^o?the 2 above-mentioned sets of line windings is -ctified independently by the 1st 
«nd 2nd rectifiers respectively, it is constituted so that it may be compounded and outputted. 
S Moreol^^^^ that the coil and the section of the above-mentioned strand which 

SctTe layer; of the above-mentioned armatiire core from which the slot deptii direction of number 
rZ^tfof orSr^ined slots each slot pair differs in an end side at least may be located m a line with n 
Zn l I'dlfeS of a patii, and tiie above-mentioned coil of n train and the shaft-onentations height 
of the section are low gradually toward tiie metiiod of the outside of the direction of a path. 
m02n Moreo^r it is formed so that the coil and the section of the above-mentioned strand which 
comect Ae X^^^ above-mentioned armature core from which the slot deptii direction of number 
re^^of predetei^^ slots each slot pair differs in an end side at least may be located m a Ime with n 
SinSrecti™ of a patii, and the above-mentioned coil and tiie section of n tiam are arranged by 
the hooo direction at abbreviation homogeneity. . ^ ^ u u 

OoS Moreover it is formed so that tiie coil and tiie section of the above-mentioned sfrand which 
c^ltZZorsofthc above-mentioned armatiire core from which the slot depth direction of number 
re^!e of predetermined slots each slot pair differs in an end side at least may be located ma Ime witii 
shTft orki^ations in layers at n layers, and the above-mentioned coil of n layers and tiie section are 
arraneed bv the hoop direction at abbreviation homogeneity. 

moreover, tiie above-mentioned sfrand - tiie conductor of tiie letter of tiie abbreviation for U 

characters - it consists of segments , . -^^^ ^4:'i;««e 

[0024] moreover, tiie above-mentioned sfrand - continuation - a conductor - it consists of Imes 
0025 Moreover, tiie insulating resin is made to intervene among 2 sets of the ^^ov^-^^^l^^^ 
armature core which constitutes tiie coil of each above-mentioned phase m an end side at least of above- 

mentioned n turn coils. 

[Embodiments of tiie Invention] Hereafter, tiie form of implementation of tiiis invention is explained 
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crts sStion showing the composition of the AC generator for vehicles which form 1 drawmg 1 of 
^fraSfn re^Ss S 1 of implementation of this invention. The end view and the perspective 
operation requires tor me^^^ generator for vehicles which drawing 2 and drawmg 3 require for 

tf^itSLn^^^^^^ The rear side edge side view explaining the 

^n^e^on str fS^S^^ of the stator winding in the AC generator for vehicles which drawing 4 
SrfsTSlTof implementation of this invention. The circuit diagram of the AC generator for 
veSes whidi drawing 5 requires for the form 1 of implementation of this invention the Perspective 
df^S l^^^ing ^e metal terminal mounting state of the stator in the AC generator for vehicles which 
drS 6 Sferfor the form 1 of implementation of this invention. The perspective diagram showing 
Ae hZSSon strand which constitutes the stator winding applied to the AC generator for 
S^ch « 7 requires for the form 1 of implementation of this inv^Uon ^ 
extjlaining the array of the strand which constitutes the stator winding applied to the AC generator for 
"S SrwhTch drawing 8 requires for the form 1 of implementation of this 7/.^-' ^^^^^^ 
Rawing showing the coil assembly which constitutes the stator wmding ^P^f *<> AC generator for 
vehTcTe! concerning the form 1 of implementation of this invention, and (b of (a) of teTO9 ) of ttie 
end V ew ^d^^^^ is the plan. In addition, lead wire etc. is omitted in diamr^ arid ton^ . 
Morlo^^r Ae tefe solid line shows rear and the dotted line ^ows the front side coil. 

r0027Hrsets t^teSil . and it is equipped with the AC generator for vehicles free [ rotation ] 
tooui a ^l^lft eV^^e 3 where the run dollar type rotator 7 consisted of the dnve side beanng 
SSs l td commutator side bearing brackets 2 made from aluminum, and it fixes to the in^al 
sSface of fcase 3, and it is constituted so that the periphery side of the rotator 7 which the stetor 8 
SSfrworks as ai'armature commits as a field may be covered. The shaft 6 is support^ by the dnve 
dde beS bracket 1 and the commutator side bearing bracket 2 possible [ rotation ]. A Pf ey 4 fixes 
Ste eXf ^^shaft 6, and the rotation torque of an engine can be transmitted now to a shaft 6 through 
a belt ?not sho^^). The ;iip ring 9 which supplies current to a rotator 7 fixes to tiie other end of a shaft 6, 
Ld it irconWd by the brush holder 1 1 arranged in the case 3 so that the brush 10 of a couple might 
**** to this slip ring 9. HITOSHIKU 17 by which the regulator 18 which adjusts the size of the 
alternating volTage produced in the stator 8 was attached in the brush holder 1 1 is pasted. It comiects 
wlra stafor 8 electrically and is equipped with the rectifier 12 which rectifies the alternating current 
nrnduced in the Stator 8 to a direct current in the case 3. 

roS28rA rotSor formed so that the rotator coil 13 which passes current and generates magnetic fli^c, 
Kis ro°ator coil 13 may be covered, and it consists of field cores 20 and 21 ofthe couple m which a 
maietic pTis formed ofthe magnetic flux generated with the rotator coil 13. The P^^'^';^^lf^l^ 
tonSe-Uke magnetic poles 22 and 23 of eight presser-foot-stitch-tongue configurations profruded on die 
Shen^edgX angular pitches [ hoop direction ], respectively, the field cores 20 and 21 of a couple 
SorthTcoi^t^^^ so that the presser-foot-stitch-tongue-like magnetic poles 22 and 23 might be 
Engaged and they have fixed at the shaft 6. Furthermore, the fan 5 has fixed to the ends of the shaft 
orieSoS of a rotator 7. moreover, inhalation of air - Holes la and 2a are formed « the «id °f 
&e shaft orientations of a drive side bearing bracket 1 and a commutator side bearing bracket 2, and 
Shaust holes lb and 2b are countered and formed in the front side of a stator winding 16, the coil of 
ret ** aSd the direction outside of a path of Groups 16f and 16r at the periphery both-shoulders section 
of a dri've side bearing bracket 1 and a commutator side beanng bracket 2 

m0291 The stator 8 is equipped with the stator core 15 which consists ofthe layer-bmlt iron core of the 
shape of a cylinder by which two or more slot 1 5a prolonged in shaft orientations was formed in the 
hoop (Sition in the predetennined pitch, the stator winding 16 around which the stator core 15 was 
looped, and the insulator 19 with which it is equipped in each slot 15a, and a stator winding 16^d a 
stator core 15 are insulated electidcally as shown in drawing 2 and drawin g 3 . And one sfrand30 is 
mrned up out of slot 15a by the side ofthe end face of a stator core 15, and is equipped with two or inore 
coils which the wave volume was carried out and were looped around so that a inner layer and an outer 
layer might be taken by tiims in the slot depth direction within slot 15a to every number ot 
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nredetermined slots (1 pole pitch) so that a stator winding 1 6 may be mentioned later. Here 
SrfeiZS to Ae nLber of m^^^ poles of a rotator 7 (16), 96 slot 15a is fomied m the stator 
co^ iH S ir^e^^^^ so that 2 sets of three-phase-circuit line windings may be held. That is, the 
number of s^s has been equivalent to every **** enough, and is 2. Moreover, the copper-wire m^enal 
SfreToSg picture which has the cross section of the rectangle with which the insulating coat 49 was 

ZmBllT:'tS:^^^^ 161 for one phase is concretely expld^^^^^ 

wS riference to drawine 4 . The stator winding group 161 for one phase consists of the 1st or 6tii coil 
M-36 which consists of one strand 30, respectively. And from No. 1 of the slot number to No. 91 a 
wave v^K^e is carried out so that the 1st coil 31 may take one strand 30 every six slots and may take an 
Zer drcZference side to the imier circumference side in slot 15a to the st position (henceforth the 
/Slfreet) and the 2nd position (henceforth the 2nd street) by turns, the coil edges are joined, and it is 
ionSed^y the wave volume coil of 1 turn. A wave volume is earned out so that the 2nd coil 32 may 
See a strand 30 and may take the 2nd street [ 1st ] in slot 15a by turns every six slots from No. 1 of the 
slot number to No. 91, the coil edges are joined, and it is constituted the w^^^^^^^^ ^• 
From No 1 of the slot number to No. 91, a wave volume is earned out so that the 3rd coil 33 may taKe a 
sttand 30 every six slots and may take an inner circumference side to the inner circumference side in slot 
1 sfto the 3rd position (henceforth the 3rd street), and the 4th position (henceforth the 4th street) by 
imis the coil edges are joined, and it is constituted by the wave volume co 1 of 1 turn. A wave volume 
Sed out so Lt the 4th coil 34 may take a strand 30 and may take the 4th street [ 3rd ] in slot 15a 
bv turns every six slots from No. 1 of the slot number to No. 91, the coil edges are joined, and it is 
constituted b^ the wave volume coil of 1 turn. From No. 1 of the slot number to No 91, a wave volume 
is carried out so that the 5th coil 35 may take a strand 30 every six slots and may take an um^ 
circumference side to the inner circumference side in slot 15a to the 5th position (henceforth the 5th 
street), and the 6th position (henceforth the 6th street) by turns, the coil edges are joined ^d it is 
constituted by the wave volume coil of 1 turn. A wave volume is carried out so that the 6th coil 36 may 
take a strand 30 and may take the 6th street [ 5th ] in slot 1 5a by turns every six slots from No. 1 of the 
slot number to No. 91, the coil edges are joined, and it is constituted by the wave volume coil of turn. 
And in each slot 1 5a, a strand 30 arranges the longitudinal direction of the rectangular section m the 
direction of a path, and is an-anged together with [ six ] one train in the direction of a patii. 
r00311 Subsequently, the portion of the strand 30 of the 2nd which extends to the end side of a stator 
core 15, the 4th, and 6th coils 32, 34, and 36 is cut from No. 61 of the slot number, ^d No. 67 ^d the 
portion of the strand 30 of the 1st which extends to the end side of a stator core 15, the 3rd and 5th coils 
31 33 and 35 is cut from No. 67 of the slot number, and No. 73. And amputation stump 31a of the 1st 
coil 3 1 and amputation stump 33b of the 3rd coil 33 are joined, amputation stump 33a of the 3rd coil 33 
and amputation stump 35b of the 5th coil 35 are joined, and 1st fries-connection coil 162a of 3 turns to 
which it comes to cany out the series connection of the 1st, the 3rd, and 5th coils 31. 33, and 35 is 
fonned. Similarly, amputation stump 32a of the 2nd coil 32 and amputation stump 34b of the 4tii coil 34 
are ioined, amputation stump 34a of the 4th coil 34 and amputation stump 36b of the 6th coil 36 are 
ioined and 2nd series-connection coil 162b of 3 turns to which it comes to cany out the senes 
connection of the 2nd, the 4th, and 6th coils 32, 34, and 36 is fonned. subsequently, amputation sUunp 
3 lb of the 1st coil 3 1 and amputation stump 36a of the 6th coil 36 - joining - amputation stump 32b oi 
the 2nd coil 32, and amputation stump 35a of the 5th coil 35 - joining - the [ of 3 turns / the 1st and ] - 
the stator winding group 161 for one phase to which parallel connection of the 2 senes-connection coils 
162a and 162b was canied out is constituted In addition, the joint of the amputation stumps 32b and 35a 
of the joint of the amputation stumps 31b and 36a of the 1st and 6th coils 31 and 36, the 2nd, and 5th 
coils 32 and 35 serves as the neutral point (N) and lead wire (O), respectively. 

r00321 Similarly every one slot 15a looped around a sfrand 30 is shifted, and the stator winding group 
161 for six phases is fonned. And as shown in drawing 5 , the stator winding group 161 is three-phase- 
circuit r every l-star-type-connected, 2 sets of three-phase-circuit line windings 160 are fonned, and the 
three phase each line winding 160 is connected to the rectifier 12, respectively. It connects m parallel 
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and the dc output of each rectifier 12 is compounded. 

[0033] Here, each strand 30 which constitutes the 1st or 6th coil 31-36 extends from one slot 15a to the 
end- face side of a stator core 15, and the wave volume is looped around it so that it may be turned up 
and may go into 6 slot remote slot 15a. And every six slots, each strand 30 is looped around so that a 
inner layer and an outer layer may be taken by turns about the slot depth direction (the direction of a 
path) within a slot. Moreover, turn section 30a of the strand 30 extended and turned up at the end-face 
side of a stator core 15 forms a coil and the section, then, turn section 30a mostly formed in the same 
configuration in the ends of a stator core 1 5 - a hoop direction - and it estranges mutually in the 
direction of a path, becomes three trains, is tidily arranged by the hoop direction, and a coil and Groups 
1 6f and 1 6r are formed 

[0034] Subsequently, it explains, referring to drawing 4 or drawing 6 about the connection structure of 
the stator winding 16 using the metal terminal, a phase outgoing-line 51a, b phase outgoing-line 51b, c 
phase outgoing-line 51b, and the neutral point outgoing line 52 are fabricated by one with the insulating 
resin 53, and the metal terminal 50 is constituted. And two pieces 51al of connection and 51a2 are 
formed in a phase outgoing-line 51a at one. Moreover, two pieces 51bl of connection and 51b2 are 
formed in b phase outgoing- line 51b at one. Furthermore, two pieces 51cl of connection and 51c2 are 
formed in c phase outgoing-line 51c at one. Six pieces 52al of connection, 52a2, 52b 1, 52b2, 52c 1, and 
52c2 are formed in the neutral point outgoing line 52 further again at one. 

[0035] And the amputation stumps 35a and 32b of the 5th which constitutes the stator winding group 
161 of a phase, and 2nd coils 35 and 32 are welded to the piece 51al of connection, and 51a2, 
respectively, and the amputation stumps 31b and 36a of the 1st which constitutes the stator winding 
group 161 of a phase, and 6th coils 31 and 36 are welded to the piece 52a 1 of connection, and 52a2, 
respectively. Moreover, the amputation stumps 35a and 32b of the 5th which constitutes the stator 
winding group 161 of b phase, and 2nd coils 35 and 32 are welded to the piece 51bl of connection, and 
51b2, respectively, and the amputation stumps 31b and 36a of the 1st which constitutes the stator 
winding group 161 of b phase, and 6th coils 31 and 36 are welded to the piece 52bl of connection, and 
52b2, respectively. Furthermore, the amputation stumps 35a and 32b of the 5th which constitutes the 
stator winding group 161 of c phase, and 5th coils 35 and 32 are welded to the piece 51cl of connection, 
and 51c2, respectively, and the amputation stumps 31b and 36a of the 1st which constitutes the stator 
winding group 161 of c phase, and 6th coils 31 and 36 are welded to the piece 52cl of connection, and 
52c2, respectively. 

[0036] Thereby, the stator winding group 161 of each phase connects 1st series-connection coil 162a of 
the 1st, the 3rd, and 5th coils 31, 33, and 35, and 2nd series-connection coil 162b of the 2nd, the 4th, and 
6th coils 32, 34, and 36 in parallel, and is constituted. Moreover, the neutral point of the stator winding 
group 161 of each phase is summarized to the neutral point outgoing line 52, and alternating current 
connection (star type connection) of the stator winding group 160 of a phase, b phase, and c phase is 
carried out. And a phase outgoing-line 51a of the metal terminal 50, b phase outgoing-line 51b, c phase 
outgoing-line 51c, and the neutral point outgoing line 52 are connected to a rectifier 12, and the circuitry 
shown in drawing 5 is obtained. 

[0037] It is here, and it is looped around wavelike so that the 1st or 6th coil 31-36 may take a strand 30 
in the slot depth direction at slot 15a for every six slots and may take a inner layer and an outer layer by 
turns, respectively. And the 2nd, the 4th, and 6th coils 32, 34, and 36 are looped around so that it may 
shiflt 180 degrees and may be reversed by the electrical angle to the 1st, the 3rd, and 5th coils 31, 33, and 
35, respectively. Then, the stator winding 1 6 constituted in this way serves as composition equivalent to 
what put in order three pairs of pairs of the 1st wave volume coil group which consisted of the 1st coil 
31, and the 2nd wave volume coil group which consisted of the 2nd coil 32 in the direction of a path, 
and arranged them in it. the [ this / the 1st and ] — the pair of 2 wave volume coil group — continuation 
of 12 — a conductor — it is provided by the coil assembly knit fabricating the strand 30 which consists of 
a line wavelike 

[0038] Hereafter, the structure of the coil assembly is explained, referring to draMring 7 or drawing 9 . 
The perspective diagram showing the important section of the strand which constitutes the stator 
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winding by which drawing 7 is applied to this AC generator for vehicles, ^^^^^^.^^ ^^^^^^ 
of Aesttand which constitutes the stator winding by which drawing^ is apphed to tins AC generator tor 
veWcle?rdSi9 are drawings showing the coil assembly which constitutes the stator winding 
lopSo This^^rator for vehicles, and (b of (a) of drawin&9 ) of the end view and drawing^ is 
Ae On^co^^^^ successive line in which a strand 30 has the cross section of the rectangle with 
wW?i^e iSLSg coat 49 was covered is used. Tliis strand 30 is bent and formed m ttie plane pattern 
wWi w^ci bS 30b as slot stowage grade comiected by turn section 30a was arranged by six slot ptches 
^P^ rshown in drawing 7 . and adjacent bay 30b - turn section 30a - width-of-face (of a strand 30 -- 
t fs shifted^ ^^^liWn in dra W 8 , two strands 30 formed in such apattein are airanged m piles 
ki 6 slo"Stch staggering *****^^^^3^^nd constitute the strand pair. This strand pair is equivalent to 
Se Ir ome IsTSznd coils 31 and il. This strand pair constitutes the coil assembly 39 which shifts 
one stotSat a toe, is arranged six pairs, and is shown in drawing 9 . And the edge of a strand 30 

etl^ied six [Ta time ] on both sides of the ends of the strand assembly 39. Moreover, turn section 
3?a aSin the both-sides section of the coil assembly 39, and is arranged. The stator before 
cLeSTs ob^^^^^^^ by looping three layers around this coil assembly 39 to slot 15a of a staler core 
??TpUes ii^d based on the collection method shown in drawing 4 , the edges of each strand 30 are 

connected and a stator winding 16 is formed. ^ . * ^ i ^ 

Thus, in the constituted AC generator for vehicles, current is supphed to ttie rotator coiU 3 
toouih a br^sh 10 and the slip ring 9 from a battery (not shown), and magnetic Af^'^ g^^^^^^ed. The 
messSfoot-stitch-tongue-like magnetic pole 22 of one field core 20 is ma^etized by N pole and ttie 
SfssS-foo -stitch-toniue-like mainetic pole 23 of the field core 21 of another side is magnetized by 
Emag^etic flux at the south pol^ On the other hand, the rotation torque of an engine is Jansmitted to 
fshS Sough a belt and a pulley 4, and a rotator 7 rotates. Then, rotating magnetic field are given to 
a sSor v^ff 16. and electromotive force occurs in a stator winding 16. While the electromotive force 
of Ss a^n^ng ciirrent is rectified by direct current through a rectifier 12, the size of the output 
voltage of a rectifier 12 is adjusted by the regulator 18, and is charged by the battery 
m040] and the inhalation of air in which the open air countered the heat siidc of a rectifier 12 and the 
heat s nk 17 of a regulator 18, respectively, and was prepared by rotation of a fan 5 m rear -- a hole - 
ft tbsofbs tturough S it flows in Accordance witii the shaft of a shaft 6, and a rectifier 1 2 and a regulator 
18 are cooS it i^^ by the fan 5 in the centrifiigal direction after that, the coil of rear ** of a stator 
windLriT^d group 16r are cooled, and it on the other hand - a front side - setting -- rotation of a fan 
T- t^?open air? iiAalation of air - shaft orientations absorb from hole la it is bent by the fan 5 m ttie 
centrifiigal direction after that, the coil and 16f of groups by the side of the front of a stator wmdmg 16 
are cooled, and it is discharged outside fix)m exhaust hole lb 

r0041] Thus, according to the form 1 of this operation, a stator winding 16 is equipped with tivo three- 
E ckcui line-winding groups 160, and tiie three phase each line wmdmg 160 carries out alternating 
cS^ent^m^^^^^^^^ stator binding groups 161. and is constitiited. Furthermore, each stator 

Sh^g S^UP 161 consists of the 1st or 6th coil 31-36. And the 1st coil 31 is looped around wavelike 

cSted by the coil of 1 turn so that a strand 30 may be taken by turns [ 2nd by turns / 1st in slot 
Sa evS^Sote. That is, the 1st coil 31 is constitiated by the wave volume coil of 1 turn by which tiie 
wave volume was carried out so that might be taken a sfrand 30 in the slot deptii direction within slot 
15a and a inner layer and an outer layer might be taken by tiims every six slots, moreover, the 2nd coil 
32 - wavelike so that may be taken a strand 30 in the slot depth direction within slot 15a Mid a inner 
layer and an outer layer may be taken by turns every six slots, to the 1st coil 31, it shifts 180 degrees, is 
reversed an electrical angle is looped around, and it is constitiited by the wave volume coil of 1 turn 
Similarly the 3rd and 4th coils 33 and 34 are looped around wavelike so that a sfrand 30 may be taken 
bv turns r 4th by turns / 3rd ] in slot 15a every six slots, respectively, the 5th and 6th coils 35 and 36 - 
respectively - a wave volume is carried out so that may be taken a sfrand 30 in the slot deptii direction 
wittiin slot 1 5a and a inner layer and an outer layer may be taken by turns every six slots, and it is 
constituted by tiie wave volume coil of 1 turn And series-connection coil 161a which earned out the 
series connection of tiie 1st, tiie 3rd, and 5tii coils 31, 33, and 35, and series-connection coil 161b which 
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carried out the series connection of the 2nd, the 4th, and 6th coils 32, 34, and 36 are connected in 
parallel, and the stator winding group 161 is constituted. Since the stator winding 16 consists of only 
wave volume coils, while being able to make the height of a coil end low by this compared with the 
conventional technology in which the lap winding coil and the wave volume coil were made 
intermingled, the exposed-surface product of a coil end can be enlarged. And since the height of a coil 
end becomes low, a miniaturization can be attained. Moreover, since a wirewound-resistor value 
becomes small and heat loss becomes small, the calorific value in a stator winding 16 decreases, the 
leakage reactance of a coil end decreases further, and a high increase in power is attained. Moreover, 
since the exposed-surface product of a coil end becomes large, a stator winding 16 is cooled efficiently, 
the temperature rise of a stator winding 16 is stopped, and a high increase in power is attained. 
[0042] Moreover, the stator winding group 161 of 3 turns can be formed fi*om six coils constituted by 
the wave volume coil of 1 turn, respectively. That is, the stator winding group 161 of an odd number 
turn can be formed by looping around a pair of (2m+l) (m : natural number) wave volume coil group. 
That is, although the stator winding group 161 of each phase has not been conventionally constituted in 
an odd number turn when the stator winding consisted of two or more pairs of wave volume coil groups, 
the stator winding group 161 of each phase of an odd number turn is realized because divide a coil group 
two and it carries out parallel connection. Furthermore, since flakiness of a strand can be made small 
even if it reduces the number of turns, aggravation of the moldability of a strand can be suppressed. For 
example, in the stator which constituted the stator winding 16 from a stator winding group 161 of 4 
turns, it becomes one cure to reduce the number of turns of a stator winding 1 61 by armature reaction, 
when the output in a high-speed rotation region is not enough. Although the stator winding group of 2 
turns will be used supposing the stator winding group of an odd number turn is unproducible at this 
time, if the number of tums is lowered too much sharply, the output in a low-speed rotation region will 
not come out, and the new problem of** will occur. Therefore, that the stator winding group of an odd 
number turn is producible means that the increase in an output in a high-speed rotation region is 
realizable, decrease of 1 turn carrying out the number of tums of each phase to the stator winding whose 
output in a high-speed rotation region is not enough by armature reaction, being able to cope with it, and 
suppressing the loss of power in a low-speed rotation region. 

[0043] moreover — since 1st series-connection coil 162a consists of the 1st, the 3rd, and 5th coils 31, 33, 
and 35 and 2nd series-connection coil 162b consists of the 2nd, the 4th, and 6th coils 32, 34, and 36 — 
the [ the 1st and ] — 2 series-connection coils 162a and 162b consist of coils of a inner layer, a middle 
lamella, and an outer layer, respectively then, the time of a cooling wind ventilating a coil end — the 
[ the 1st and ] — it will be cooled equally and 2 series-connection coils 162a and 162b can stop the 
temperature rise of a stator winding 

[0044] moreover ~ since a strand 30 is a successive line — a strand — a conductor — compared with the 
conventional technology using a segment, a welding part is cut down remarkably Then, while 
complicated welding operation can be mitigated and workability improves, generating with poor 
welding is also reduced remarkably and can realize the high yield, moreover, a conductor — the case 
where the edges of a segment are joined — a conductor ~ since the open end side of a segment is held 
with a fixture and welding is performed, the coil and height by the side of junction will become high 
With the gestalt 1 of this operation, since a strand 30 is a successive line, it consists of turn section 30a 
of a strand 30, welding in coil endo form ** becomes unnecessary, and a coil end can make the height of 
a coil end low. 

[0045] Moreover, since the pair of a wave volume coil group is constituted fi*om a coil assembly 39, the 
looping-around work of a stator winding is simplified and the assembly nature of a stator improves. 
Moreover, when increasing the number of tums, it can respond by including the coil assembly 39 in a 
stator core in piles at a multilayer, moreover, a U character-like conductor — the case where a segment is 
used — a conductor — since it is necessary to insert a segment in a slot fi-om the end side of a stator core - 
- a conductor — a segment will move more than slot length within a slot On the other hand, since the coil 
assembly 39 will be inserted in a slot from the inner circumference side of a stator core, the coil 
assembly 39 does not move it more than the slot depth within a slot. Therefore, it is hard to generate the 
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injury on the insulating coat resulting from rubbing of a strand and a slot internal surface at the time of 
the inclusion to a stator core, and the outstanding insulation IS secured. 

rOM61 M^over since the stator winding group 161 of each phase is connected using the metal 
te^fi^sTfte ^^^^^^^ work of a coilis simplified. Moreover, the number of turns c^ constitute 
Stor windL^^^ has two kinds of stator winding groups, three turns and 6 tons, from one coil 
*::;"fition by changing the metal terminal 50. That is, in the -j^S^ti on^XSat^he 
Dieces 51al of connection, and 51a2 from a phase outgoing-line 51a, and it forms in one. Separate he 
^J^cSlS of ejection from the neutral point outgoing line 52, and it forms m a phase ou going-hne 
S l a at onT Se^S two pieces 51bl of connection, and 51b2 from b phase outgoing-line 51b, and it 
foms in one iriate the piece 52b2 of connection from the neutral point outgoing line 52 and it forms 
[n™phTse?utg^^^^ 51b at one. By separating two more pieces 51cl of comiection and 51c2 from c 
vhJ^oui^^e 51c, forming in one, separating the piece 52c2 of comiection from the neural point 
SStgoing ^^^^^ and folming in c phase outgoing-line 51c at one The stator wmding group of 6 turns to 
which the 1 st or 6th coil 3 1 -36 was connected in series is constituted. 

m047^] mo eo^^^ - this stator winding 16 - turn section 30a of each strand 30 - a hoop ^^^^^^ "^^ 
lince esttange mutually in the direction of a path, and it becomes three frams, is tidily ™ged by the 
hoop dSon and a coil and Groups 16f and 16r are constituted, the extension height from Ae end face 
of the stator core 15 in a coil and Groups 16f and 16r becomes low Thereby. **** resulting from 
rotltn ^a roStor 7 can be reduced. Moreover, the leakage reactance of the coil of a coil end decreases 
Sid a pow efficiency improves, moreover - this stator winding 16 - turn section 30a of each strand 30 
!^a hoo7dTrection - L since estrange mutually in the direction of a path, and it becomes three frams, 
is Sdny a^anged by the hoop direction and a coil and Groups 16f and 16r are constituted, the draft 
res sta^c^n a coil and Groups 1 6f and 1 6r becomes equal in a hoop dnrection Thereby, a coil and 
SouDS 16f and 16r are uniformly cooled in a hoop direction, and the temperature nse of a stator 
Sng 16 S^stopped. Moreover, since a cooling wind is ventilated by a coil and Groups 16f and 16r by 
Ae f^ 5 who fixed to the axis end of a rotator 7, the temperature nse of a stator wmdmg 1 6 can be 

[So4?] toff m^^^^^ / the 1st and ] - the resistance on the manufacture produced among three coil 
assembUes 39 since 2 'series-comiection coils 162a and 162b consist of coils of a inner layer, a middle 
lamella, and an outer layer, respectively, and the error of ^ mduc^^^^ - t.*^ J.^^ - it 
distributes equally to 2 series-connection coils 162a and 162b - having - the [ tiie 1st and ] ~ the 
resSa^S bXeii 2 series-comiection coil 162a and 162b and the difference of an inductance are 
Tup^rSsed Si^ce it is suppressed that a part of current which flowed 1st senes-connection coil 162a, for 
example flows to 2nd series-connection coil 162b by this, the loss of powCT resultmg from the 
c3tLg cuirent which flows from 1st series-comiection coil 162a to 2nd senes-connection coil 162b 
is suppressed. Moreover, the stator winding group 161 is three-phase-circuit [ every ] -star-type- 
coSed 2 sets of three-phase-circuit line windings 160 are formed, turn section 30a which extends, 
resTectiveiy from 96 slots (to every **** enough the 2 numbers of slots) aligns at a hoop direction, and 
is Pranged; and the three phase each line winding 160 is comiected to the rectifier l^^e^Pff ^1^;!* 
comiecS in parallel and the dc output of each rectifier 12 is compounded, /md since the tot^ of turn 
section 30a which each coil and Groups 16f and 16r arrange m three frains 96 turn sections 30a wh^h 
aJSned aUhe hoop direction and was arranged in the direction of a path, are constituted and constitutes 
each coil and Groups 16f and 16r becomes 288 pieces, cooling nature becomes very high, the 
tempemti^ ri^e of a stator winding is stopped, and a high increase in power is attmned Moreover, since 
the current from which 2 sets of 30-degree phases shifted occurs, the temperature distribution in a coil 
and a group will also become uniform compared with the conventional Aing, the temperature nse of a 
stator winding is stopped, and a high increase in power is attained. Furthermore, since it is rectified by 2 
sets of rectifiers and loss per rectifier diode is halved to the former, the temperature of rectifier diode 
also becomes low and a high increase in power is attained fiirther. Furthermore, although it is common 
knowledge that the higher-hannonic magnetomotive-force component which causes a magnetic noise ol 
a generator by looping phase contrast around 2 sets of coils 30 degrees is cancellable, like the form ot 
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this operation, by arranging turn section 30a in line in three trains in Ae direction of a path, the ngidity 
of a coil end is raised and it is effective in reducing a magnetic noise former , 
m0491 although continuation copper wire shall be used as a strand with the foim 1 of the form l ^bovc- 
mentioned implementation of operation -- the form 2 of this operation - as a strand - the conductor of 
Setter oS abbreviation for U characters - the segment shall be used The perspective diagram 
«p the array of the strand which constitutes the stator winding apphed to the AC generator for 

vSS which todn&lQ requires for the form 2 of implementation of this invention, and drawing 11 
I^e the perspective diagrams showing the stator of the AC generator for vehicles ^^onceming the form 2 
of implementation of this invention. In addition, lead wire etc. is omitted m toa&ll • The short 
length copper-wire material which has the cross section of the rectangle with which the insulating ooat 
49 Sas3red is used for a strand 40, and it is fabricated in the shape of [ which comiected bay 40b of 
the counle as slot stowage grade by V character-like turn section 40a ] abbreviation for U characters, 
^^d Ze stt^ds 40 arlinferted a' a time in slot 15a of each cl^s left 6 slot d pole pitch) from ^.e end 
sSe of the shaft orientations of a stator core 15, and the open end section 40c side which extended to the 
other end side of the shaft orientations of a stator core 15 is bent in the shape of an outside aperture. At 
this time, it sets in slot 15a of each class, one strand 40 The 1st street m slot 15a of one. It inserted in 
the 2nd street in other slot 15a. other one strand 40 The 3rd street in slot 15a of one It is inserted m the 
S street in other slot 15a, and one more strand 40 is inserted in the 5th street [ 6th ] m other slot 15a in 
slot 1 5a of one. And six bay 40b of a strand 40 is arranged by the single tier about the durection of a patii 

rOOSOl^A^d it i iomed to open end section 40c to which open end section 40c which extends from the 
1st stt-eet of one slot 15a to the other end side of a stator core 15 extends from the 2nd street, slot 15a 
besides 6 slot remote, and the wave volume coil of two 1 ttims is obtained. These wave volume coils are 
equivalent to the 1st coil 31 and the 2nd coil 32 in the form 1 of the above-mentioned implenientatton. 
Moreover it is joined to open end section 40c to which open end section 40c which extends from the 
3rd street of one slot 1 5a extends from the 4th street of slot 1 5a besides 6 slot remote, and the wave 
volume coil of two 1 turns is obtained. These wave volume coils are equivalent to the 3rd coil 33 and the 
4th coil 34 in the form 1 of the above-mentioned implementation. Furthermore, it is jomed to open end 
section 40c to which open end section 40c which extends from the 5th street of one slot 1 5a extends 
from the 6th street of slot 15a besides 6 slot remote, and the wave volume coil of two 1 ttrnis is obtained. 
These wave volume coils are equivalent to the 5th coil 35 and the 6th coil 36 in the form 1 of the above- 
mentioned implementation. Thereby, as shown in drawing 1 1 , stator winding 16A which consists of a 
wave volume coil of 1 ttmi, respectively obtains stator 8 A around which the stator core 15 was looped. 
[00511 Subsequently, based on the connection method shown in drawing 4 , it connects three wave 
volume coils of 1 turn at a time to a serial, respectively, the series-connectton coil is connected m 
parallel, and the stator winding group of 3 turns is obtained. , r v. ' i. 

r00521 Therefore, also in the form 2 of this operation, the same effect as the form 1 of the above- 
mentioned implementation is acquired, moreover, the form 2 of this operation - setting - as a strand 40 
- the conductor of the letter of the abbreviation for U characters ~ since the wave volunie coil is 
constittited using a segment ~ a conductor - the kind of segment - one kind - - three kinds of 
conductors - productivity improves compared with the conventional technology using a segment 
Moreover since the coil end which consists of turn section 40a is located in a Ime with one train m the 
direction of a path, while the height of a coil end becomes low compared with the conventional 
technology in which the coil and the section which consist of the turn sections 31 la, 312a and 313a 
have lapped with three layers, an exposed-surface product becomes large. Then, compared with the 
conventional technology, a miniattirization and a high increase in power are attained. 
r0053] form 3 of operation - with the form 3 of this operation, one copper successive line which has 
the circular cross section with which the insulating coat 49 was covered as a sfrand 45 is used This 
strand 45 is bent and formed in the plane pattern with which bay 45b as slot stowage grade connected by 
ttrni section 45a was arranged by six slot pitches (6P) as shown in drawing 12 . and adjacent bay 45b ~ 
turn section 45a ~ width-of-face (of a sfrand 45 ~ it is shifted by W) fri addition, other composition is 
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constituted like the form 1 of the above-mentioned implementation. 

[0054] Then, according to the form 3 of this operation, since the strand 45 has the circular cross section, 
bending nature improves compared with the strand 30 which has the rectangular section. Thereby, 
fabrication of tum section 45a (a coil and section) becomes easy, and can produce the coil assembly 39 
now easily. Moreover, in case the amputation stump of the 1st or 6th coil 31-36 is welded to each piece 
of connection of the metal terminal 50, the work which bends the amputation stump of the 1st or 6th coil 
31-36, and carries out alignment to the piece of connection becomes easy, and welding operation nature 
improves. Moreover, with the form 3 of this operation, although the comer interferes and it is easy to 
produce damage on the insulating coat 49 in the forming cycle of the coil assembly 39, or the wearing 
process to the stator core 15 of the coil assembly 39 when the strand 30 which has the rectangular 
section is used, since the strand 45 has the circular cross section, generating of damage on the insulating 
coat 49 resulting from interference of strands can be suppressed, and insulation can be raised. 
[0055] in addition, the conductor which has a circular cross section for a strand 40 in the form 2 of the 
above-mentioned implementation although the strand 30 shall be replaced with the copper successive 
line which has a circular cross section in the form 1 of the above-mentioned implementation with the 
form 3 of the above-mentioned implementation — the same effect is acquired even if it replaces with a 
segment 

[0056] form 4. of operation ~ with the form 4 of this operation, as shown in drawing 13 , the coil 
assembly 39 should make low gradually the shaft-orientations height of tum section 30a toward the 
method of the outside of the direction of a path, and shall be arranged by three trains in the direction of a 
path In addition, other composition is constituted like the form 1 of the above-mentioned 
implementation. 

[0057] With the form 1 of the above-mentioned implementation, the coil assembly 39 makes equal the 
shaft-orientations height of tum section 30a, and is arranged by three trains in the direction of a path. 
Then, the resistance of the 1st or 6th coil 31-36 becomes almost equal, and becomes almost equal [ the 
calorific value in the 1st or 6th coil 31-36 ]. Moreover, the 1st or 6th coil 31-36 will be cooled, so that it 
is located more in a inner layer side in the style of cooling from a fan 5. Thereby, the temperature 
distribution to which temperature becomes high gradually toward the method of the outside of the 
direction of a path arise in a stator winding 16, and there is a problem of reducing the cooling nature of a 
stator winding 16 in it. Since it is arranged by three trains in tfie direction of a path so that the coil 
assembly 39 may become gradually low toward [ on the other hand ] the method of the outside of the 
direction of a path at the form 4 of this operation about the shaft-orientations height of tum section 30a, 
the resistance of the 1st or 6th coil 31-36 becomes gradually small toward the method of the outside of 
the direction of a path, and the method of the inside of the direction of a path becomes large [ the 
calorific value of Then, a coil with larger calorific value will be cooled, the temperature distribution in 
the direction of a path of a stator winding 16 become uniform, and a stator winding 16 will be cooled 
efficiently. 

[0058] form 5. of operation — with the form 5 of this operation, as shown in drawing 14 , the strand 40 
should make low gradually the shaft-orientations height of the joint of tum section 30a and open end 
section 40c toward the method of the outside of the direction of a path, and shall be arranged by three 
trains in the direction of a path In addition, other composition is constituted like the form 2 of the above- 
mentioned implementation. Also in the form 5 of this operation, since it is arranged by three trains in the 
direction of a path so that the joint of tum section 30a of a strand 40 and open end section 40c may 
become low gradually toward the method of the outside of the direction of a path about the shaft- 
orientations height, the same effect as the form 4 of the above-mentioned implementation is acquired. 
[0059] form 6. of operation — with the form 6 of this operation, as shown in drawing 15 , the insulating 
resin 38 shall be arranged between the crownings of the coil assembly 39 arranged by three trains in the 
direction of a path In addition, other composition is constituted like the form 1 of the above-mentioned 
implementation. 

[0060] According to the form 6 of this operation, 2nd series-connection coil 162b which consisted of the 
1st series-connection coil 162a which consisted of the 1st, the 3rd, and 5th coils 31, 33, and 35, the 2nd, 
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th<= 4th and 6th coils 32 34, and 36 touches through the insulating resin 38. the [ the 1st and ] -- the heat 
ge;^aieTwit?2^^^^^^^ coils 162a and 162b transmits mutually ^^^^^^f^^llZ^ 

f R havine - the f the 1st and ] -- the temperature of 2 senes-connection coils 162a and 162b becomes 
alm'os^ S Xebrthe coil of a stator vending and the temperature distribution of Groups 16f and 
f6T?e equali^rMoreover, since the insulating resin 38 is arranged in the crowmng of a coil and 
^^ups iTft d 16r, aggravation of the cooling nature which the patii of the -olmg style whic^^^ 
Sculates in the direction of a path is secured, and depends the inside of a coil and 16f of groups, and 

ZtlX'^::^^^^^^ " characters which has the circular 

Lmss ection wir^^^ the insulating coat 49 was covered as the form 7 of this operation is shown in 
SSwiS oroperation - segments 51, 52, and 53 are used as a strand and a conductor -- segments 51, 
^?Sr^e Ked in theltot of 6 slot remote each class from the end side of the shaft onentations 
of k ^ator core jot^ edges which extend to the other end side of the shaft orientations of a stator core 
t ^TZ^^ 'lnd are foSned in the coil which carries out the surroundings f ^ stator c°re 4 round 
and^he conductor which extends from the 3rd street of one slot to the other end side of the shaft 
orientations of a stator core - the conductor to which edge 53c of a segment 53 ext^ids from the 4di 
3Ta slot besides 6 slot remote - it is joined to edge 53c of a segment 53, and two coils 61 and 63 
S wave winding of 1 turn are fomied per slot It is joined to edge 52c of a segment 52. moreover, the 
conducTwWch extends from the 1 st street of one slot - the conductor to which edge 5 1 c of a segment 
Srerends from the 2nd street, a slot besides 6 slot remote, - the conductor which extends from tiie 5lh 
s^e^oCe more slot - the conductor to which edge 52c of a segment 52 extends from the 6th sfrc^t of 
a^ot be^des 6 slot remote - it is joined to edge 51c of a segment 51, and two coils 62 and 64 of the lap 

windine of 2 turns are formed per slot , . . ^ 

700621 here - ti^e inside of each slot - a conductor - six bays 51a, 52a, and 53a as each slot stowage of 
segments 51, 52, and 53 are arranged by the single tier about the direction of a path of a stator core 
SSeover, it is shown in the end side of the shaft orientations of a stator core at drawing 17 - a 
rnductor - turn section 52b of a segment 52 - a conductor - turn section 53b of a segment 53 
s^Sng - a conductor - turn section 51b of a segment 51 - a conductor - turn section 52b of a 
s^^t 52 is surrounded And the turn sections 51b, 52b, and 53b become three layers m layers to shaft 
ons a^^dily arranged by the hoop direction, and constitute the coil and the group, on the other 
T^TZoZrcJs\^c of the shaft orientations of a stator core - setting - a conductor - the joint of 
SiTedges 5r^d 52c of a segment 52, the joint of Edges 53c and 53c, and the jomt of Edges 52c and 
M c^f irangS by one train the direction of a path, as shown in d rawing 17 And the joint of Edges 
5 lc,^2c, and 53c becomes three trains, is tidily arranged by the hoop direction, and constitutes the coil 

m063l'STs shown in drawing 18 , 3 turn coil 1 63a is constituted, the coil 63 of a wave winding and 
Se CO 1^ of a lap winding are comiected in series, 3 turn coil 163b is constituted, 3 turn coils 163a and 
163b are comiected [ the coil 61 of a wave volmne and the coil 62 of a lap wmding are conj^ected in 
series 1 in parallel, and the stator winding group 161 of each phase of 3 turns is constituted. Thus, three- 
ohaselcircuit f every ] alternating current connection of the constituted stator winding group 161 is 
?^ed o^t! 2 sets of three-phase-cin^uit line windings 160 are formed, and the three phase each line 
winding 1 60 is connected to the rectifier 12, respectively. And it connects m parallel and the dc output 
of each rectifier 12 is compounded. 

r00641 the conductor which has a circular cross section as a strand in the form 7 of this operation -- since 
segments 51 , 52, and 53 are used, bending nature improves compared with the sfrand which has the 
rL^gi^ secti^^n fabrication of the turn sections 51b, 52b, and 53b (a coil and s^tion) »s easy by tos - 
becoming - a conductor - segments 51, 52, and 53 can be easily produced now Bending by the side of 
the edge of segments 51, 52, and 53 becomes easy, moreover, a conductor - In case Edges 51c and 52c 
and 53c are wSded, fiirther Edge 51c, the time of welding 52c and 53c to each piece of connection of 
the metal teminal 50 -- a conductor - the work which bends the edge side of segments 51, 52, and 5 J, 
and carries out ahgnment of the edges 51c, 52c, and 53c becomes easy, and welding operation nature 
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improves Moreover, with the form 7 of this operation, although the comer interferes and it is easy to 
produce damage on the insulating coat 49 when the strand which has the rectangular section is used, 
since the strand has the circular cross section, generating of damage on the insulating coat 49 resulting 
from interference of strands can be suppressed, and insulation can be raised. Moreover, since it is 
formed so that the turn sections 51b, 52b, and 53b which constitute a coil and the section may be located 
in a line with shaft orientations in layers at three layers, and the turn sections 51b, 52b, and 53b of three 
layers are arranged by the hoop direction at abbreviation homogeneity, the draft resistance in a coil and a 
group becomes equal in a hoop direction. Thereby, a coil and a group are uniformly cooled in a hoop 
direction, and the temperature rise of a stator winding is stopped. 

[0065] fiirthermore - the form 7 of this operation - a conductor - bay 51a of segments 51, 52, and 53 - 
52a and six 53 a are arranged by one train in the slot depth direction at each of a slot. And edge 51c of 
the layer from which the slot depth direction of 6 slot remote each slot pair in the outside of a slot 
differs, 52c and 53c are joined, two 3 turn coils 163a and 163b are formed, 3 turn coils 163a and 163b 
are connected in parallel, and the stator winding group 161 of each phase is constituted. And three- 
phase-circuit [ every ] alternating current connection (star type connection) of the stator winding group 
161 is carried out, and 2 sets of three-phase-circuit line windings 160 are constituted, and after a rectifier 
12 rectifies independently, respectively, the ac output of 2 sets of three-phase-circuit line windings 160 
is compounded, and it is made to output it. Then, the turn sections 51b, 52b, and 53b which extend, 
respectively from 96 slots (to every **** enough the 2 numbers of slots) become three layers in layers 
to shaft orientations at the end side of the shaft orientations of a stator core, it is tidily arranged by the 
hoop direction, and the coil and the group are constituted, the conductor which extends from 96 slots to 
the other end side of the shaft orientations of a stator core on the other hand, respectively — the joint of 
the edges 51c, 52c, and 53c of a segment 52 is tidily arranged by the hoop direction together with three 
trains in the direction of a path, and constitutes the coil and the group That is, since the total of the joint 
of the turn sections 51b, 52b, and 53b which constitute each coil and a group, and Edges 51c, 52c, and 
53c becomes 288 pieces, respectively, cooling nature becomes very high, the temperature rise of a stator 
winding is stopped, and a high increase in power is attained. Moreover, since the current from which 2 
sets of 30-degree phases shifted occurs, the temperature distribution in a coil and a group will also 
become unifomi compared with the conventional thing, the temperature rise of a stator winding is 
stopped, and a high increase in power is attained. Furthermore, since it is rectified by 2 sets of rectifiers 
and loss per rectifier diode is halved to the former, the temperature of rectifier diode also becomes low 
and a hi^ increase in power is attained further. Furthermore, although it is common knowledge that the 
higher-harmonic magnetomotive-force component which causes a magnetic noise of a generator by 
looping phase contrast around 2 sets of coils 30 degrees is cancellable Like the form of this operation by 
aligning at three layers and arranging the turn sections 51b, 52b, and 53b Moreover, by arranging the 
joint of Edges 51c, 52c, and 53c in line in three trains in the direction of a path, the rigidity of a coil end 
is raised and it is effective in reducing a magnetic noise fiirther. 

[0066] Although parallel connection of the coil of a lap winding and the coil of a wave volume shall be 
carried out and the coil of each phase of a stator winding shall be formed with the form 7 of the above- 
mentioned implementation here, the composition of a coil is not limited to this. 
[0067] In addition, although the form of each above-mentioned implementation explains as what uses 
copper material for a strand, a strand may not be limited to copper material and aluminum material is 
sufficient as it. Moreover, although the form of each above-mentioned implementation explains as what 
is apphed to the stator winding of the AC generator for vehicles, even if it applies this invention to other 
AC generators and motors, it does the same effect so. Moreover, although the form of each above- 
mentioned implementation explains as what is applied to the stator which works as an armature, it is 
needless to say that this invention is applicable to the rotator which works as an armature. 
[0068] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so an effect 
which is indicated below. 

[0069] In the rotation electrical machinery equipped with the armature which has the armature core by 
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which two or more slots prolonged in shaft orientations were prepared in the hoop direction according to 
this invention, and the armature winding around which the above-mentioned slot of this armature core 
was looped The 1st wave volume coil group which comes to arrange the above-mentioned armature 
winding by the number as the above-mentioned number of predetermined slots with the 1st coil of 1 turn 
constituted by looping around wavelike so that might be taken a strand in the slot depth direction within 
a slot and a inner layer and an outer layer might be taken by turns for every number of predetermined 
slots same at one slot pitch, For every above-mentioned number of predetermined slots so that may be 
taken the above-mentioned strand in the slot depth direction within the above-mentioned slot and a inner 
layer and an outer layer may be taken by turns wavelike And the 2nd wave volume coil group which 
comes to arrange the 2nd coil of 1 turn constituted by looping around so that it might shift 1 80 degrees 
and might be reversed by the electrical angle to the 1 st coil of the above by one slot pitch by the same 
number as the above-mentioned number of predetermined slots The slot stowage grade of the 1st coil of 
the above, and the slot stowage grade of the 2nd coil of the above in the slot depth direction in each 
above-mentioned slot by turns n pair (n : natural number) arrangement is carried out, and it is constituted 
so that it may rank with one train, and each phase of the above-mentioned armature winding The series- 
connection coil of two n turns constituted by connecting at a time to a serial n the 2n above 1st and the 
2nd coil around which the same slot group which consists of slots for every above-mentioned number of 
predetermined slots is looped is connected in parallel, and it is constituted. Since the height of a coil end 
becomes low, and a wirewound-resistor value becomes small by this and the exposure surface area of a 
coil end becomes large, the rotation electrical machinery which can realize a miniaturization and a high 
increase in power is obtained. Moreover, parallel winding can be constituted, without enlarging flakiness 
of the cross section of a strand extremely. 

[0070] Moreover, the 1st series-connection coil of n turn constituted by the two above-mentioned series- 
connection coils connecting in series the 1st n coils of the above around which the same above- 
mentioned slot group is looped, Since it consists of 2nd series-connection coils of n turn constituted by 
connecting in series the 2nd n coils of the above around which the same above-mentioned slot group is 
looped The 1st series-connection coil and the 2nd series-connection coil come to be cooled with 
sufficient balance, and the cooling nature of a stator winding can be raised. 

[0071] Moreover, since Above n is 2m+l (m : natural number), the fall of the output in a low-speed 
rotation region can be suppressed, armature reaction can be lessened, and the output in a high-speed 
rotation region can be raised. 

[0072] moreover, the above-mentioned strand — the conductor of the letter of the abbreviation for U 
characters — a segment — it is — the above of plurality respectively — a conductor — the conductor from 
which a configuration differs while the height of a coil end becomes low, and the exposed-surface 
product of a coil end becomes large and a high increase in power and a miniaturization are attained, 
since the open ends of a segment are joined and it is constituted by the wave volume coil of 1 tiuii ~ it is 
not necessary to prepare two or more segments, 

[0073] moreover, the above-mentioned strand ~ continuation ~ a conductor — a line — it is — the above 
1st and the 2nd coil — respectively ~ the above-mentioned continuation of one — a conductor — since 
lines are consisted of by the wave volume coil of 1 turn, a junction part is cut down remarkably, 
productivity and the yield can be raised, and the height of a coil end becomes low, and the exposed- 
surface product of a coil end becomes large, and a high increase in power and a miniaturization are 
attained 

[0074] the [ moreover, / the above 1st and ] — since each set of 2 wave volume coil group consists of 
coil assemblies which gathered two or more above 1st and the 2nd coil, respectively, while injury 
generating of the insulating coat at the time of the inclusion to an annature core is suppressed and 
insulation is secured, it can respond also to the increase in the number of turns easily 
[0075] Moreover, since the above-mentioned strand is a conductor which has an approximate circle 
form cross section, while the moldability of a strand becomes easy, injury generating of the insulating 
coat resulting from interference of strands is suppressed. 

[0076] Moreover, since the two above-mentioned series-connection coils which constitute each phase of 
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the above-mentioned annature winding are connected through the metal terminal, connection work 
becomes easy. 

[0077] Moreover, since it has the rotator which forms NS pole along with the rotation hoop direction 
which is the stator core of the shape of a cyUnder which consists of a layer-buih iron core, and was 
arranged in the interior of the above-mentioned stator core by the same axle, and the fan who fixed at the 
shaft-orientations edge of the above-mentioned rotator and was made for a cooling wind to be ventilated 
by the coil and the section of the above-mentioned armature winding by rotation of the above-mentioned 
fan, the cooling nature of the above-mentioned annature core of a stator winding improves. 
[0078] Moreover, since the shaft-orientations extension height from the above-mentioned stator core is 
low gradually toward the method of the outside of the direction of a path, as for n pairs of the above- 
mentioned 1 st wave volume coil group and the above-mentioned 2nd wave volume coil group, the 
temperature distribution of the direction of a path of a stator winding are equalized. 
[0079] Moreover, it sets for the rotation electrical machinery equipped with the armature which has the 
armature core by which two or more slots prolonged in shaft orientations were prepared in the hoop 
direction, and the armature winding around which the above-mentioned slot of this armature core was 
looped. The above-mentioned slot has been equivalent to every **** enough, and is formed in the 
above-mentioned armature core two pieces, the above-mentioned armature winding It consists of 2 sets 
of line windings which come to connect the coil of each phase a star type, the coil of each above- 
mentioned phase 2n (n : natural number) array of the strand is carried out in the slot depth direction at 
each of the above-mentioned slot. And connect in parallel 2 sets of n turn coils looped around and 
constituted so that the layers from which the slot depth direction of number remote of predetermined 
slots each slot pair in the outside of a slot differs might be connected, and it is constituted. Furthermore, 
since it is constituted so that it may be compounded and outputted after the ac output of the 2 above- 
mentioned sets of line windings is rectified independently by the 1st and 2nd rectifiers, respectively, the 
rotation electrical machinery of high power is obtained. 

[0080] Moreover, since it is formed so that the coil and the section of the above-mentioned strand which 
connect the layers of the above-mentioned armature core from which the slot depth direction of number 
remote of predetermined slots each slot pair differs in an end side at least may be located in a line with n 
train in the direction of a path, and the above-mentioned coil of n train and the shaft-orientations height 
of the section are low gradually toward the method of the outside of the direction of a path, the 
temperature distribution of the direction of a path of an armature winding 

[0081] Moreover, it is formed so that the coil and the section of the above-mentioned strand which 
connect the layers of the above-mentioned armature core from which the slot depth direction of number 
remote of predetermined slots each slot pair differs in an end side at least may be located in a line with n 
train in the direction of a path. And since the above-mentioned coil and the section of n train are 
arranged by the hoop direction at abbreviation homogeneity, the draft resistance in a coil and a group 
becomes equal in a hoop direction, a coil and a group are uniformly cooled in a hoop direction, and the 
temperature rise of an armature winding is stopped. 

[0082] Moreover, it is formed so that the coil and the section of the above-mentioned strand which 
connect the layers of the above-mentioned armature core from which the slot depth direction of number 
remote of predetermined slots each slot pair differs in an end side at least may be located in a line with 
shaft orientations in layers at n layers. And since the above-mentioned coil of n layers and the section 
are arranged by the hoop direction at abbreviation homogeneity, the draft resistance in a coil and a group 
becomes equal in a hoop direction, a coil and a group are uniformly cooled in a hoop direction, and the 
temperature rise of an armature winding is stopped. 

[0083] moreover, the above-mentioned strand ~ the conductor of the letter of the abbreviation for U 
characters ~ since it consists of segments, reduction of a wirewound-resistor value, aUgnment-izing of a 
coil end, and densification are attained 

[0084] moreover, the above-mentioned strand — continuation — a conductor ~ since it consists of lines, a 

junction part is cut down remarkably and productivity and the yield can be raised 

[0085] Moreover, since the insulating resin is made to intervene among 2 sets of the above-mentioned 
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armature core which constitutes the coil of each above-mentioned phase in an end side at least of above- 
mentioned n turn coils, the temperature gradient between n turn coils decreases, and the temperature 
distribution of an armature winding are equahzed. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In recent years, in an AC generator, improvement in small high power and 
quality has been called for increasingly. In order to reaUze small high power, it becomes important how 
distribution with magnetic loading and electric loading are constituted [ how ] with high density in the 
limited capacity the optimal. For example, in the AC generator for vehicles, while a vehicles engine 
room narrow-izes increasingly and a margin is being lost to a loading space, improvement in the power 
generation output by increase of a vehicles load is called for. Moreover, although the needs of a noise 
reduction are high both in the car outsides and the engine noise has been falling, let noise of the AC 
generator for vehicles which always carries out power generation operation and is for electric-load 
supply on vehicles be a problem. Furthermore, since the AC generator for vehicles is always carrying 
out power generation operation, for the Joule's heat of the output current, there is much the calorific 
value, the thermal environment **(ed) is severe and very high thermal resistance is called for. 
[0003] It is necessary to meet further the demand of reduction of the wirewound-resistor value of a 
stator winding, improvement in the space factor of the electric conductor dedicated in the magnetic 
circuit of a stator, the low noise with alignment-izing and densification of the passage section (the 
passage section besides a stator core is called coil end) of a stator winding above required, heat-resistant 
environment nature, etc. especially about the small high power of an AC generator, and the electric 
conductor of a stator winding — a short length conductor with the large cross section — the structure of 
attaining reduction of a wirewound-resistor value (heat loss), improvement in a space factor of an 
electric conductor or alignment-izing of a coil end, and densification is proposed by WO 92/No. 06527 
etc. using the segment 

[0004] Moreover, in this kind of AC generator, in order to reduce the armature reaction leading to the 
loss of power in a high-speed rotation region (for example, 2000 - SOOOrpm), it is effective to reduce the 
number of tums of each phase of a stator winding. Although the number of turns can be reduced by 
specifically reducing the number of electric conductors contained in a slot, the flakiness (the slot-width 
direction length of the slot depth direction length / cross section of a cross section) of an electric 
conductor is large, and this means a bird clapper, however, the short length conductor used for an 
electric conductor — the moldability of the turn section will get worse, so that flakiness becomes large, 
since incurvation fabrication of the segment is carried out in the conductor which has a straight angle 
cross section at the letter of the abbreviation for U characters Then, the number of electric conductors 
contained in a slot is made [ many ], flakiness of an electric conductor is made small, aggravation of the 
moldability of the turn section is suppressed, parallel connection of the coil which connected the electric 
conductor further and was formed is carried out, and it becomes effective to reduce the number of tums 
of each phase of a stator winding. 

[0005] a short length conductor ~ what carried out parallel connection of the coil of a lap winding (loop 
volume) and the coil of a wave volume, and constituted the coil of each phase of a stator winding is 
indicated by JP,2000-92766,A using the segment this conventional stator winding is shown in drawin g 
19 — as ~ a straight angle — three kinds of conductors by which incurvation fabrication was carried out 
in the conductor at the letter of the abbreviation for U characters — segments 311,312, and 313 are used 
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and a conductor - segments 311,312, and 313 are inserted in the slot of each class which separated 3 
slots (1 pole pitch) from the end side of the shaft orientations of a stator core, join the edges which 
extend to the other end side of the shaft orientations of a stator core by welding etc., and are formed in 
the coil which carries out the surroundings of a stator core 4 round in addition - the inside of each slot - 
a conductor — six conductors which constitute each slot stowages 31 la, 312a, and 313a of segments 
311,312, and 313 are arranged by the single tier about the direction of a path of a stator core here - the 
conductor within a slot ~ a position is called 2nd ... 1st street [ 6th ] from an inner circumference side 
moreover, the end side of the shaft orientations of a stator core — setting — a conductor — turn section 
312b of a segment 312 - a conductor — turn section 313b of a segment 313 — surrounding — a 
conductor — turn section 3 1 lb of a segment 311 - a conductor - turn section 3 12b of a segment 3 12 is 
surrounded and the conductor which extends from the 3rd street of one slot to the other end side of the 
shaft orientations of a stator core — the conductor to which edge 313c of a segment 313 extends from the 
4th street of a slot besides 3 slot remote — it is joined to edge 313c of a segment 313, and two coils 301 
and 303 of the wave winding of 1 turn are formed per slot It is joined to edge 312c of a segment 312. 
moreover, the conductor which extends from the 1st street of one slot — the conductor to which edge 
3 1 Ic of a segment 311 extends from the 2nd street, a slot besides 3 slot remote, — It is joined to edge 
3 1 1 c of a segment 3 1 1 . the conductor which extends from the 5th street of one more slot — the 
conductor to which edge 312c of a segment 312 extends from the 6th street of a slot besides 3 slot 
remote ~ Two coils 302 and 304 of the lap winding of 2 turns are formed per slot. 
[0006] And as shown in drawin g 20 , the stator winding of each phase 6 turn consists of connecting the 
coils 301 and 303 of two wave volumes, and the coils 302 and 304 of two lap windings in series. 
Moreover, as shown in drawing 21 , the coil 301 of a wave volume and the coil 302 of a lap winding are 
connected in series, the coil 303 of a wave winding and the coil 304 of a lap winding are connected in 
series, both are connected in parallel, and the stator winding group of each phase 3 tum is constituted. 
The stator winding to which altemating current connection is carried out and which these stator winding 
groups become from 1 set of three-phase-circuit line windings is constituted. This stator winding is 
connected to the rectifier. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the composition of the AC generator for vehicles concerning 
the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the end view showing the stator of the AC generator for vehicles concerning the gestalt 
1 of implementation of this invention. 

[Drawing 3] It is the perspective diagram showing the stator of the AC generator for vehicles concerning 
the gestalt 1 of implementation of this invention. 

[Drawing 4] It is a rear side edge side view explaining the connection state for one phase of the stator 
winding in the AC generator for vehicles concerning the gestalt 1 of implementation of this invention. 
[Drawing 5] It is the circuit diagram of the AC generator for vehicles concerning the gestalt 1 of 
implementation of this invention, 

[Drawing 6] It is the perspective diagram showing the metal terminal mounting state of the stator in the 
AC generator for vehicles conceming the gestalt 1 of implementation of this invention, 
[Drawing 71 It is the perspective diagram showing the important section of the strand which constitutes 
the stator winding applied to the AC generator for vehicles conceming the gestalt 1 of implementation of 
this invention. 

[Drawing 8] It is drawing explaining the array of the strand which constitutes the stator winding applied 

to the AC generator for vehicles conceming the gestalt 1 of implementation of this invention. 

[Drawing 9] It is drawing showing the coil assembly which constitutes the stator winding applied to the 

AC generator for vehicles conceming the gestalt 1 of implementation of this invention. 

[Drawing 10] It is a perspective diagram explaining the array of the strand which constitutes the stator 

winding applied to the AC generator for vehicles conceming the gestalt 2 of implementation of this 

invention. 

[Drawing 1 1] It is the perspective diagram showing the stator of the AC generator for vehicles 
conceming the gestalt 2 of implementation of this invention. 

[Drawing 12] It is the perspective diagram showing the important section of the strand which constitutes 
the stator winding applied to the AC generator for vehicles conceming the gestalt 3 of implementation of 
this invention. 

[Drawing 13] It is the cross section showing the important section of the stator applied to the AC 

generator for vehicles conceming the gestalt 4 of implementation of this invention. 

[Drawing 14] It is the cross section showing the important section of the stator applied to the AC 

generator for vehicles conceming the gestalt 5 of implementation of this invention. 

[Drawing 15] It is the end view showing the stator applied to the AC generator for vehicles conceming 

the gestalt 6 of implementation of this invention. 

[Drawing 16] It is a perspective diagram explaining the array of the strand which constitutes the stator 
winding applied to the AC generator for vehicles conceming the gestalt 7 of implementation of this 
invention. 

[Drawing 17] It is the cross section showing the important section of the stator applied to the AC 
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generator for vehicles concerning the gestalt 7 of implementation of this invention. 

[Drawing 18] It is the circuit diagram of the AC generator for vehicles conceming the gestalt 7 of 

implementation of this invention. 

[Drawing 19] It is a perspective diagram explaining the array of the strand which constitutes the stator 
winding applied to the conventional AC generator for vehicles. 

[Drawing 20] They are the in-series schematics of the stator winding apphed to the conventional AC 
generator for vehicles. 

[Drawin g 21] It is the parallel-connection view of the stator winding applied to the conventional AC 
generator for vehicles. 

[Drawing 22] It is the important section cross section of the stator apphed to the conventional AC 
generator for vehicles. 
[Description of Notations] 

Five fans, 7 8 Rotator, 8 A A stator (armature), 12 Rectifier, 15 stator cores (armature core), 15a 16 A 
slot, 16A Stator winding (armature winding), 30, 40, 45 A strand, 30a, 40a, 45a, 51b, 52b, 53b The turn 
section (a coil and section), 30b, 40b, 45b, 51a, 52a, 53a A bay (slot stowage grade), 31 The 1st coil, 32 
The 2nd coil, 33 The 3rd coil, 34 The 4th coil, 35 The 5th coil, 36 The 6th coil, 38 insulation resin, 39 A 
coil assembly, 50 metal terminal, 51, 52, and 53 a conductor — a segment (strand) and 160 A three- 
phase-circuit hne winding and 161 A stator winding group (coil of each phase), and 162a The 1st series- 
connection coil and 162b The 2nd series-connection coil, and 163a and 163b 3 turn coil. 

[Translation done.] 
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[Drawing 21 
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